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[ABSTRACT] 
[OBJECT] 

To provide conqpounds with excellent interferon inductivity. 
[SOLUTION MEANS] 

A l-(s\xbstituted aryl)al)cyl-lH-imidazo[4,5-c]quinoline-4- 
amine derivative represented by general formula (I) : 




(I) 



wherein R* is a group COR', S0,NRV, NR"r", etc., R* and R* are 
hydrogen atoms or al]cyl groups; R* is a hydrogen atom, all^rl 
group, etc.; r' is a hydrogen atom or alkyl group; R* is a 
hydrogen atom, alkyl group, etc.;/ R' is a hydroxyl group, allcyl 
group or alkoxy group; R* and R* are hydrogen atoms or alkyl 
groups; r" is a hydrogen atom, al3cyl group, etc.; r" is a 
hydrogen atom, allcyl group, allcanesulfonyl group, etc.; m is 0-1, 
n is an integer of 1-3; X is an alkylene chain or the carbon 
chain represented by CH=CH; Y is a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines represent single bonds or double Isonds, 
or a pharmacologically acceptable salt thereof. 
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CLAIMS 

1. A 1- (substituted aryl)al)cyl-lH-midazopyridine-4-aai„e 
derivative represented by the following general fonaula (I, • 

f 

wherein r' is a group represented by cor\ SO^V. CONrV NR"r" 
or C(R")=NOH. or a hydroxyl group or cyano group; and are 
the same or different and represent hydrogen atoms or lower 
alkyl groups; R* represents a hydrogen atom or a linear or 
branched alkyl group of 1-10 carbon atoms which may be 
substituted with one or more hydroxyl groups, lower alkoxy 
groups, cyclic alkyl groups or halogen atom^; r' represents a 
hydrogen atom or lower alkyl group; R* represents a hydrogen atom, 
lower alkyl group, lower alkoxy group or halogen atom, r' 
represents a hydroxyl group, lower alkyl group or lower alkoxy 
group, R and R' are the same or different and represent hydrogen 
atoms or lower alkyl groups, r" represents a hydrogen atom, 
lower alkyl group or benzyl group, r" represents a hydrogen atom, 
lower alkyl group, benzyl -group, lower alkanesulfonyl group, 
lower alkanoyl group, substituted or unsubstituted carbamoyl 
group, substituted or unsubstituted thiocarbamoyl group or 
substituted or unsubstituted benzenesulfonyl group; r" . 
represents a hydrogen atom or lower alkyl group, m represents an 
integer of 0-1. n represents an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CH=CH; Y represents a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines are single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a novel 1- (substituted 
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aryl)alJcyl-lH-imidazppyridine-4-ainine derivative or 
pharmacologically acceptable salt thereof, which induces 
biosynthesis of interferon and is useful as an antiviral agent 
or anticancer drug. 

Prior Art 

Compounds with a lH-ijiddazopyTidine-4 -amine skeleton have 
been disclosed, . such as the conpounds with anti -viral action 
mentioned in Japanese Unexamined Patent Publication No. 60- 
123488/ including 1-isobutyl-lH-imidazo [4, 5-c]quinoline-4-amine 
(common name: imiquimod) and l-(2-phenylethyl)-lH-imidazo[4,5- 
c]quinoline-'4-amine, but absolutely no lH-imidazopyridine-4- 
amine derivatives have hitherto been known having substituents 
with functional groups such as sulfamoyl, carbamoyl, amino, 
amido, sulfonamide, cyano, carboxyl, ureido, thioureido, 
hydroxyiminomethyl or hydroxyl groups on the aromatic ring of 
the primary arylalkyl group, such as according to the present 
invention. 

Prnhlpms to bff Solved bv thp Inwryf-^nn 

The aforementioned imiquimod is known to have interferon 
biosynthesis-inducing action as described in Journal of 
Interferon Research, Vol.14, p. 81 (1994) and elsewhere, while 
compounds with similar action are also known, isuch as 2-amino-5- 
bromo-6-phenyl-4 (3H) -pyriiftidinone (common name: bropirimine) 
[Journal of Medicinal Chemistry, ^Vbl. 23, p. 237 (1980)] and 2,7- 
bis[2-(diethylamino)ethoxyl-9H-fluoren-9-one (common name: 
tilorone) (The Merck Index, 12th Edition, 9581); however, as of 
the time of this writing it cannot be said that their activities 
are sufficient. 

It is an object of the present invention to provide novel 
compounds with excellent interferon inductivity which are useful 
for diseases caused by viruses, such as rheumatoid arthritis, 
warts, hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
Means for SQlvincr tht^ Pi -obl Pmg 

As a result of diligent research aimed at achieving the 
object described above, the present inventors have completed the 
present invention upon the finding that novel 1- (substituted 
aryl)alkyl-lH-imidazopyridine-4-amine derivatives having 
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■subsutuent. with funetiooal sroims „ „„. 

salts thZf^ia^L^t w'T""'""'"'^ "^'^'^^^ 
in other .„rd^ ^. >M«-f.r<» inductlvity. 

™te. a: ^L;::r:rrr»;:-r 

the san,e or different and represent hydrogen atoms or lower 

br^chrTw. "''"^"^'^^ ^ - - linear or 

branched alJcyl group of l-io carbon atoms which may be 

hydrogen^ J^^^^^^^ '^^T ^ 

lower alkvl T ^ ^ "^^^^^^^^ a hydrogen atom, 

reZsen^ '^''^^ ^""^ ^^^^^^ 

lower IlkCrr r"''"'' ^ ^P"^^*^- « ^y^^ogen atom, 

lo^er IlW^ nts a hydrogen atom 

l"er aiSnovr""' ^^^-esulfonyl group, 

grZ ^ ^ ^'^^'^^'^"ted or unsubstituted carbamoyl 

substituted or unsubstituted thiocarbamoyl group 07 
substituted or unsubstituted benzenesulfonyl grip; T 
represents a hydrogen atom or lower allcvl I ^ ^ 
integer of O-l n ^ ^ " represents an 

teger ot 0-1, n represents an inteaer of i v ^« 
alkylene chain of 1-3 carbon ,^ * "P«sents an 

i J carbon atoms or the carbon chain 
represented by CH=CH- v ^ t«axn 

chain « ^ ™ CH, y represents a sulfur atom or the carbon 
Cham represented by CH=CH. an,^ u ^ . 

and dotted lln^c ^^"'^^ lines 

dotted lanes are single bonds or double bonds. 

and pharmacologically acceptable salts thereof 
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' [Preferred Mode of the Invention] 

As examples of lower alkyl groups represented by R*, r\ r\ 
R r R • R , H* , r", r" or r" In general fomuila (I) above there 
may be mentioned methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl, tert-butyl, etc., as exanples of linear or 
branched alkyl groups of 1-10 carbon atoms represented by R* 
there may be motioned methyl, ethyl, n-propyl, isopropyl, n- 
butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, 
neopentyl, n-hexyl, n-heptyl, n-octyl, ri-nonyl, n-decyl, etc., 
as exanples of lower alkoxy groups which may be substituted on 
these alkyl groups there may be mentioned methoxy, ethoxy, n- 
propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert- 
butoxy, etc., as examples of cyclic alkyl groups which may be 
substituted on these alkyl groups there may be mentioned 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
etc., and as exan^les of halogen atoms which may be substituted 
on these alkyl groups there may be mentioned fluorine, chlorine, 
bromine and iodine. As examples of lower alkoxy groups 
represented by R* and r' there may be mentioned methoxy, ethoxy, 
n-propoxy, isopropoxy, n--butoxy, isobutoxy, sec-butoxy, tert- 
butoxy, etc., and as examples of halogen atoms represented by R* 
there may be mentioned fluorine, chlorine, bromine and iodine. 
As lower alkanesulfonyl groups represented by r" there may be 
mentioned methanesulf onyl, propai^e'sulf onyl, butanesulf onyl, etc., 
and as lower alkanoyl groups represented by r" there may be 
mentioned acetyl, propionyl, butyryl, etc. As examples of 
substituents on the substituted or unsubstituted carbamoyl group, 
substituted or unsubstituted thiocarbamoyl group or substituted 
or unsubstituted benzenesulfonyl group represented by r" there 
may be mentioned lower alkyl groups, lower alkoxy groups, 
halogen atoms, etc. 

The compounds represented by general formula (I) above 
according to the invention may be converted to pharmacologically 
acceptable salts, and the bases may also be dissociated from the . 
produced salts, depending on the need. 

As examples of pharmacologically acceptable salts of the 
compounds represented by general formula (I) above according to 
the invention there may be mentioned acid addition salts, as 
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well as mineral acid .salts of hydrochloric acid w • 

Opticl i,„p,„ ^j, present for compounds with ,sv™,.„- 
^rbon. ^ th, represented ^ general f^r:^^^ 

.I»ve .ccordin, to the Invention, and these opticllyT^trve 
speoes ana their .dxture, are also e„co^s.»a a. pr.lt 

invention. ^ ^ pir&sent 

Also, the compounds represented by general formula (i, above 
accordxng to the invention and their pharmacologically 
acceptable salts may exist in any desired crystalline form 
iTslTal T f ' - »ay exist as any 

well as ^ ' r "'^'^ and hydrates, as 

"ventLr ' -""passed by the present 

AS preferred modes of the 1- (substituted aryl)alkyl-lH- 
.mda.opyridine-4-amine derivatives of the invention there may 
be mentioned the compounds mentioned in the examples provided 
below, as well as the following compounds and their 
Pharmacologically acceptable salts, with the understanding that 
the invention is not limited to these. 

(1) l-f2-t4-(l-aminoethyl)phenylj'ethylJ-lH-imidazo[4.5- 
c J quinoline-4 -amine 

(2, l-r2--[4^(l-ami„oethyl,phenyl]ethyl,-2-methyl-lH-imidazo(4.5- 
cjquinolxne-4-amirie 

(3) ^-f2-I4-(l-aminoethyl,phenyl]ethylJ-2-ethyl.lH-imidazo(4.5- 
c J quxnoline-4-amine 

(4) l-[2-r4-(l-aminoethyl)phenyl]ethyl]-2-n-proiyyl-lH- 
imidazo (4. 5-cJquinolinG-4-amine 

(5) 1- [2- [4- (l-aminoethyl)phenyl]ethyl] -2-n-butyl-lH- 
iinida2o[4.5-c)guinoline-4-amine 

(6) l-r2-r4-(l.aminoethyl)phenyl]ethylJ-2-cyclopropylmethyl-lH- 
imadazo t 4 . 5-c] quinoline-4-amine 

(7) l-f2-[4-(l-aminoethyl)phenyl]ethyl]-2-ethoxymethyl-lH- 
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imidazo [ 4 , 5*c ] qtiinoline*4 -amine 

(8) l-(2-t4-(l-aiiiinoethyl)phenylJethyll-6,7,8,9-tetrahydro-lH- 
imidaz o 1 4 , 5 -c ) quinollne- 4 -amine 

(9) l-[2-[4-(l-aiiiinoethyl)phenyl)ethyl]-6,7,8,S-tetrahydro-2- 
methyl-lH-imidazo [4 r 5-c] quinoline-4-iEunine 

(10) 1- [2 - [4- (l-aminoethyl) phenyl J ethyl] -2 -ethyl- 6, 7 ,8,9- 
tetrahydro-lH-imidazo 14 , 5-c] quinoIine-4-amine 

(11) 1- [2- [4- (1-aminoethyl) phenyl] ethyl] 76 , 7,8, 9-tetrahydro-2-n- 
propyl-lH-imidazo [4 , 5-c] quinoline-4 -amine 

(12) 1- [2- [4- (l-aminoethyl)phenyl J ethyl] -2-n-bUtyl-6, 7 ,8,9- 
te trahydro-lH- imidazo [ 4 , 5-c] quinoline-4-amine 

(13 ) 1- (2- [4- (l-aminoethyl)phenyl] ethyl] -2-cyclopropylmethyl- 
6,7,8, 9-tetrahydro-lH- imidazo [4 , 5-c] quinoline-4-amine 

(14) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-2-ethoxymethyl-6,7,8,9- 
te trahydro-lH- imidazo [4 , 5-c] quinoline-4-amine 

(15) 1- 12- [4- (1-aminoethyl) phenyl] ethyl] -1,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(16) 1- [2- [4- (l-aminoethyl)phenyl ] ethyl] -1 ,6,7, 8-tetrahydro-2- 
me thylcyclopen ta [b] imidazo [ 4 , 5 -d] pyridine -4 -amine 

(17) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-2-ethyl-l,6,7,8- 
tetrahydrocyclopenta[b] imidazo 14, 5-d]pyridine-4-amine 

(18) l-[2-[4- (1-aminoethyl) phenyl] ethyl] -1, 6 , 7 , 8-tetrahydro-2-n- 
propylcyclopenta [b] imidazo [4 , 5-dlpyridine-4-amine 

(19) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-2-n-butyl-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine- 4 -amine 

(20) l-[2-[4-( l-andnoe thyl ) phenyl ] ethyl ] - 2 - cyclopropylme thyl- 
l , 6 , 7 , 8-tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine -4 -amine 

(21) 1- (2- [4- (1-amihoethyl) phenyl] ethyl] -2-ethoxymethyl-l, 6,7 , 8- 
tetrahydrocyclopentalb] imidazo [4 , 5-d]pyridine-4-amine 

(22 ) 1- [2- (4- ( 1-aminoethyl ) phenyl ] ethyl ] -1 , 6 , 7 , 8 , 9 , 10- 
hexahydrocyclohepta [b J imidazo [ 4 , 5-d]pyridine-4-amine 

(23 ) 1- [2- (4- (l-aminoethyl)pbenyl] ethyl] -1 ,6,7,8,9, 10-hexahydro- 
2-methylcyclohepta [b] imidazo 14, 5-d] pyridine-4-amine 

(24) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-2-ethyl-l,6,7,8,9,10- 
hexahydrpcyclohepta [b] imidazo 14 , 5-d]pyridine-4-amine 
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2 n-propylcyclohepta tb] i^dazo f 4 , 5-d]pyridi„e-4-a«ine 

(26) l-r2-f4-(l-andnoethyl)phenyl]ethyl]-2-n-butyl-l 6 7 8 9 10 

1^6...8.9a0-hexahydrocycloheptarb]iinidazof4,5-dlp^^^^ 



(28) l-f2-[4-{l-a^noetbyl)phenyl]ethylJ,2-ethoxy„ethyl- 
l,6.7,8,9,10-hexahydrocycloheptatbIiinidazo{4,5-dJpyridi„e-4- 



amine 



(29, N-[l-(4-[2-(4-andno-lH-i3:ddazor4,5-c]qulnoline-l- 
yDethylJphenylJethylJ acetamide 

yl)ethyl]phenyl)ethylj acetamide 
yl ) ethyl ] phenyl ] ethyl ] acetamide 
l-yl)ethyl]phenyl]ethyll acetamide 
yl ) ethyl ) phenyl J ethyl I acetamide 

(34) N- [1- [4- [2- (4-ainino-2-cyclppropylmethyl-lH-imidazo[4. 5- 
c] quanoline-l-yl ) ethyl Jphenyl ) ethyl] acetamide 

(35) N-[l-l4-t2-(4-ami„o.2-ethoWhyl-lH-i„dd«zor4,5- 
clqui„oline-l-yl,ethylJphenylJethyl] acetamide 

(3 6) N- tl- (4- U- (4-ami„o-6. 7,8. 9-tetrahydro-lH-imidazo [4 , 5- 
c ] guinoline-i-yl , ethyl Jphenyl J ethyl ] acetamide 

(37) N-Il-t4-(2-(4-amino-6,7,8,9-tetrahydro-2-methyl-lH- 
xnadazof4,5-c,quinoline-l-yi,ethyl]phenyl]ethyl) acetamide 

(38) «-Il-I4-[2-(4-amino-2-ethyl-6,7,8,9-tetrahydro-lH- 
^dazo (4 , 5-cJ qui„oline-l-yl , ethyl] phenyl ] ethyl ] acetamide 

(39) N- tl- t4- 12- {4-amino-6, 7 . 8. 9-tetrahydro-2-n-propyl-lH- 
imdazoI4.5-c]qui„oli„e-l-yl,ethyl]phenyl,ethyl] acetamide 

(40) N-ll-I4-l2-(4-ami„o-2-„-butyl-6.7,8.9-tetrahydro-lH- 
xmidazo[4,5-c]<^„oli„e-i-yi,ethyl]phenyl]ethyl] acetamide 

(41) N-fl-I4-I2-(4-amino-2-cyclopropylmethyl-6,7,8,9-tetrahydro- 
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IH-imidazo [4 , 5 -c ] quinoline-l-yl) ethyl ] phenyl J ethyl] acetamide 

(42 ) N- [1- (4- [2- (4-amino-2-ethoxyinethyl-6 , 7 . 8, 9-tetrahydro-lH- 
iiiiidazo [ 4 , 5-c] quinoline-l-yl ) ethyl ]phenyl 1 ethyl 1 acetamide 

(43 ) N- [1- [4 - [2-« {4-amino-l, S,7, 8-tetrahydrocyclppenta [b] 
imidazo [ 4 , 5 -dl pyr idin-1 -yl ) e thy 1 ] phenyl ] e thyl 1 ace tamide 

(44) N- II- [4- [2- (4-aiidno-l, 6, 7 , 8-tetralrifdro-2- 
methylcyclcjpenta [b] imidazo [4 , 5-d]pyridin-l-yl ) 
ethyl] phenyl] ethyl 1 acetamide 

(45) N-[l-[4~[2-(4-amino-2-ethyl-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-dlpyridin-l-yl) 
e thyl J phenyl ] e thyl ] ace tamide 

(46 ) N- tl- [4-12- (4-amino-l, 6,7, 8-tetrahydro-2-n- 
propylcyclopenta [b] imidazo [4, 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(47) [1- [4- 12- (4-amino-2-n-butyl-l, 6, 7, 8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridin-l-yl ) 
ethyl ] phenyl ] ethyl ] acetamide 

(48) N- (1- [4- [2- (4-amino-2-cyclopropylmethyl-l, 6,7, 8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridin-l-yl) 
ethyl ] phenyl ] ethyl] acetamide 

(49) N-[l-[4-[2-(4-amino-2-ethoxymethyl-l,6,7,8- 
tetrahydrocyclopenta[b] imidazo[4, 5rd]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(50) N-[l-[4-[2-(4 - amino- 1 ,6,7,8,9,10 -hexahydrocyclohep ta 
[bl imidazo ( 4 , 5-d] pyridin-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(51) [1- [4- [2- (4-amino-l, 6,7, 8, 9,10-hexahydro-2- 
methylcyclohepta(bJimidazo [4, 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(52) N-ll-[4-[2-(4-amino-2-ethyl-l,6,7,8,9,10- . 
hexahydrocyclohepta [b] imidazo 1 4 , 5-d] pyridin-l-yl ) 
ethyl] phenyl] ethyl] acetamide 

(53 ) N- [1- [4- [2- (4-amino-l ,6,7,8,9, lO-hexahydro-2-n- 
propylcyclohepta [b] imidazo ( 4 , 5-d] pyridin-l-yl ) 
ethyl] phenyl] ethyl] acetamide 

(54 ) N- [1- [4- [2- (4-amino-2-n-butyl-l, 6, 7 , 8, 9, 10- 



.hexahydrocyclchepta tb] iinidazo [4, 5-d]pyridi„-l-yi, 
ethyl Jphenyl J ethyl J acetamlde 

hexahydrocycloheptarbIl»idazot4,5-d]pyridin-l- 
yl)ethyl]phenyl]ethylj acetamide 

(56) N-U-[4-r2-(4-a»i„o-2-etho:cyi«ethyl-l,6.7,8,9.10- 
hexahydrocyclohepta [bj i„ddazo [4 , S-dJpyridin-l-yl, 
ethyl Jphenyl] ethyl] acetamide 

(57) l-t2-[4-(ainino»,ethyl)phenylJethylJ-lH-ii,dda2or4 5- 
c ] quinoline-4 -amine ' 

(58) l-r2-[4-(aminomethyl,phenyl]ethyl].2-methyl-lH-i„idazor4 5- 
cJquinoline-4-amine aa*oi«,5 

(59) l-I2-I4-(aminomethyl)phenylJethylJ.2-ethyl-lH-imida2o[4 5- 
cjquinoline-4-ainine ' 

(60) 1- [2- [4- (amnomethyDphenylJethyl] -2-n-propyl-lH- 
imidazo [4 , 5-c] quinoline-4-aiidne 

(61) l-t2-t4-(aininoiaethyl)phenyl]ethyl]-2-n-butyl-lH- 
imidazo[4. 5-c]quinoline-4-amine 

(62) l-f2-t4-(ai„±„ontethyl)phenyl]ethyl]-2-cyclopropylmethyl-lH- 
imdazo [4 , 5-c] quinoliiie-4-ainine 

(63) 1- [2- [4- (ainlnon,ethylJphenylJethyl]-2-ethoxyn.ethyl-lH- 
imida2o(4,5-c]<iuinoline-4-ainine 

(64) l-f2-(4-(aininomethyl,phenylJethyl]-6,7,8,9-tetrahydro-lH- 
xnadazo[4. 5-c]quinoline-4-andne 

(65) ^-t2-[4-(a»i„omethyl)phenylJethyl]-6,7,8,9-tetrahydro-2- 
inethyl-lH-imidazo(4,5-c]quinoli„e-4-ami„e 

(66) l-[2-(4-(aininomethyl)phenylJethyl]-2-ethyl-6.7,8 9- 
tetrahydro-lH-iiaidazot4.5-c]gui„oU„e-4-amine 

(67) l-f2-[4-(aininomethyl)phenyl]ethyl]-6,7,8.9-tetrahydro-2-n. 
Propyl-iH-imidazo [4 , 5-c] quinoline-4-ainine 

(68) l-I2-[4-(aminomethyl)phenyl]ethyl]-2-n-butyl-6,7,8.9- 
tetrahydro-lH-imldazo (4 . 5-c J guinoline-4-amine 

(69) l-f2-l4-{ami„o«ethyl)phenyl]ethyl]-2-cyclopropylmethyl- 
6.7.8,9.tetrahydro-lH-imldazo[4,5-cIquinoline-4-ainine 

(70) l-f2-f4-(aini„omethyl)phenylJetl|ylJ-2-ethoxy,nethyl-6,7.8.9- 
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te trahydro-lH-imidazo [4 , 5-c] qulnollne-4-amine 

(71) 1- [2- [4- (aminomethyl } phenyl) ethyl] -1, 6,7, 8- 
tetrahydrocyclopenta [bj imidazo [4 , 5-d]pyridine-4 -amine 

(72) 1- [2- (4- (aminome thyl) phenyl] ethyl] -1, 6,7, B-tetralQrdro-2- 
methylcyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(73) 1- [2- (4- (aminomethyl) phenyl] ethyl] -2-ethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(74) 1- [2- [4- (aminomethyl)phenyl] ethyl J -1, 6, 7 , 8-tetrahydro-2-r 
propylcyclopenta tb] imidazo [4 , 5-dJpyridine-4 -amine 

(75) l-(2-(4-(aminomethyl)phenyllethyl]-2-n-butyl-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4, 5-d]pyridine~4-amine 

(76) l-[2-[4-{ aminomethyl ) phenyl ] ethyl ] -2 - cyclopropylme thyl - 
1,6,7, 8- tetrahydrocyclopenta [b] imidazo 1 4 , 5-d] pyridine-4-amine 

(77) 1- [2- [4- (aminomethyl) phenyl] ethyl] -2-ethoxymethyl-l, 6,7^8 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(78) l-[2-[4-(aminomethyl)phenyl]ethylJ-l,6,7,8,9,10- 
hexahydrocycloheptatb] imidazo [4, 5-d]pyridine-4*amine 

(79) l-[2-[4-( aminome thyl ) phenyl ] ethyl ] - 1 , 6 , 7 , 8 , 9 , 10 -hexahydro 
2-methylcyclohepta [b] imidazo [4 , 5-d] pyridine -4 -amine 

(80) l-[2-[4-( aminomethyl ) phenyl ] ethyl ] -2 -ethyl -1 ,6,7,8,9,10- 
hexahydrocyclohepta- [b] imidazo [4, 5-d]pyridine-4-amine 

(81) 1-12-14- (aminomethyl ) phenyl ] ethyl ] -1 , 6 , 7 , 8 , 9 , 10-hexahydro 
2-n-propylcyclohepta [b] imidazo [4 ,'5-d]pyridine-4-amine 

(82) l-[2-[4-( aminomethyl ) phenyl ] ethyl ] -2 -n-butyl -1 ,6,7,8,9,10 
hexahydrocyclohepta (b] imidazo [4, 5-d ] pyridine -4 -amine 

(83) 1- [2- [4- (aminomethyl ) phenyl] ethyl] -2-cyclopropylme thyl- 
1,6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [ 4 , 5-d] pyridine-4- 
amine 

(84) l-[2- [4- (aminomethyl)phenyl] ethyl ] -2-ethoxyinethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [4 , 5-dJpyridine-4- 
amine 

(85) 1- [2- ( 4-aminophenyl) ethyl 1 -IH-imidazo [4, 5-clquinoline-4- 

amine 

(86) 1 - [ 2 - ( 4-aminophenyl ) ethyl ] -2 -me thyl -IH- imidazo [4,5- 
c] guinoline-4-amine 
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f87} l-[2-(4-aiidnophenyl)etJiyl]-2-et:liyl-lH-imidazot4,5- 
c 1 quinol ine-4 -amine 

(88) l-[2-(4-iminpphenyl)ethyl]-2-n-propyl-lH-imida2:o[4,5- 
c ] quinoliiie-4 -amine 

(89) l-f2-(4--aminophenyl)ethyl]-2-n-butyl-lH-imida2oI4,5. 

c]quinoline-4-amine 

(90) 1 - [ 2 - ( 4-amlnophenyl ) ethyl ] -2 -cyclopropylmethyl-lH- 
imidazo [4 , 5-c] quinoline-4-amine 

( 91 ) 1- [2- ( 4-aminophenyl ) ethyl ] -2-ethoxymethyl-lH-imidazo [4 , 5- 
c] quinoline-4-amine 

( 92 ) 1- [2- (4-aminophenyl ) ethyl J -6 , 7 , 8 , 9- tetrahydro-lH- 
imidazo (4 r 5-c] quinoline-4-eunine 

(93) 1- t2-(4-aminophenyl)ethyl] -6.7,8, 9"tetrahydro-2-methyl-lH- 

imidazo [4 r 5-c] quinoline-4-ainine 

(94) 1 - [ 2 - ( 4 -aminophenyl ) ethyl ] -2 -ethyl -6 , l\ 8 , 9- tetrahydro-lH- 
imidazo [4 , 5-c] quinoline-4 -amine 

(95) 1 - [ 2 - ( 4 -aminophenyl ) e thyl ] - 6 , 7 , 8 , 9 - 1 e trahydr o-2 -n-propyl - 
IH-imidazo [4 , 5-c] quinoline-4 -amine 

(96) 1- [ 2- (4-aminophenyl ) ethyl ] -2 -n-butyl-6 , 7,8, 9- te trahydro-lH- 
imidazo [4 , 5-c] quinoline-4 -amine 

( 97 ) 1 - [ 2 - ( 4-aminophenyl ) ethyl J -2 -cyclopropylme thyl-6 ,7,8,9- 
tetrahydro-lH-imidazo[ 4, 5-c) quinoline-4 -amine 

(98) 1 - [ 2 - ( 4 -aminophenyl ) e thyl ] - i-e thoxyme thyl -6,7,8,9- 
te trahydro-lH-imidazo [ 4 , 5-c ] quinoline-4 -amine 

(99) 1- [2- (4-aminophenyl) ethyl] -1,6,7,8- 
tetrahydrocyclopentatb]imida2ot4,5-d]pyridine-4-amine 

(100) 1- [2- (4-aminophenyl) ethyl] -1,6,7, 8-tetrahydro-2- 
methylcyclopenta [b] imidazo [4, 5 -d] pyridine -4 -amine 

(101) 1- [2- (4-aminophenyl) ethyl] -2-ethyl-l ,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(102) 1 - [ 2 - ( 4-aminophenyl ) ethyl ] - 1 , 6 , 7 , 8 - 1 e trahydr o- 2 -n- 
propylcyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(103) l--t2-(4-aminophenyl)ethylI-2-n-butyl-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d)pyridine-4 -amine 

(104) l-[2-(4-aminophenyl)ethyl].2-cyclopropylmethyl-l,6,7,8- 
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tietrabydrocyclopenta [b] imidazo [4 , 5-dlpyridine-4-amine 

(105) l-[2-(4-aminophenyl)ethyl]-2~ethoxymetliyl-l, 6,7.8- 
tetrahydrocyclopenta [b] imidazo [ 4 , 5 -d] pyridine- 4 -amine 

(106) 1- [2- (4-aminophenyl) ethyl] -1, 6,7 , 8, 9 , 10- 
hexabydrocyclohepta [bj imidazo [4 , 5-d]pyridine-4 -amine 

(107 ) 1- [2 - (4-aminophenyl) Gthyl] -1 ,6,7,8,9, lO-hexahydro-2- 
methylcyclohepta [b] Imidazo (4, 5-d]pyridine-4 -amine 

(108) 1- [2- (4-aminophenyl) ethyl] -2-ethyl-l, 6, 7 , 8 , 9 , 10- 
hexahydrocyclohepta [b] imidazo (4 , 5-d]pyridine-4-amine 

(109) l-[2-(4 - aminopheny 1 ) e thy 1 )-l,6,7,B,9,10 -hexahydr o-2 -n- 
propylcyclohepta [b] imidazo ( 4 , 5-d] pyridine -4 -amine 

(110) 1- [2- (4-aminophenyl) ethyl] -2-n-butyl-l, 6, 7 ,8 , 9, 10- 
hexahydrocydoheptalb] imidazo [4 , 5-d]pyridine-4-amine 

(111) 1- [2- (4-aminophenyl) ethyl] -2 -cyclopropylmethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta (b] imidazo [4 , 5-dJpyridine-4- 
amine 

(112) 1- (2- (4-aminophenyl) ethyl] -2-ethoxymethyl-l. 6, 7, 8, 9, 10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(113 ) N- (4- [2- (4-amino-lH-imidazo [4 , 5-c] quinoline-1- 
yl ) ethyl ] phenyl ] acetamide 

(114) N- [4- [2- (4-amino-2-methyl-lH-imidazo [4, 5-c] quinoline-1- 
yl) ethyl] phenyl] acetamide 

(115) N- [4- [2- (4-amino-2-ethyl-lrf-imidazo [4 , 5-clquinoline-l- 
yl) ethyl) phenyl] acetamide 

(116) N- [4- [2- (4-amino-2-n-propyl-lH-imidazo[4,5-c]quinoline-l 
yl ) ethyl ] phenyl ] acetamide 

(117) N-[4-[2- (4-amino-2-n-butyl-lH-imidazo[4,5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide 

(118) N- 14-12- (4-aiidno-2-cyclopropylmethyl-lH-imidazo [4,5- 
c J quinoline-l-yl ) ethyl ] phenyl ] acetamide 

(119) N-[4-[2-(4-amino-2-ethoxymethyl-lH-imidazo[4,5- 
c) quinoline-l-yl ) ethyl ] phenyl ] acetamide 

(120) N- [4- [2- (4-amino-6, 7 , 8 , 9-tetrahydro-lH-imidazo[4, 5- 
c ] c3uinoline-l -yl ) ethyl ] phenyl ] acetamide 

(121) N-I4-[2-(4-amino-6,7,8,9-tetrahydro-lH imidazo(4,5- 



- 13 - 



CJ(Iuinoline-l-yl)ethyl]phenyl] acetamide 

(122) N- 14- [2- (4-ainino-2-etljyl-6 , 7 , 8. 9-tetrahydro-lH- 
linida2o[4,5-c]qulnolliie-l-yl)ethyl]phenyl) acetamide 

(123) N-[4-(2-(4-amino-6,7,8.9.tetrahydro-2-n-prppyi-lH- 
imidazoC4,5-clquinoline-l-yl)ethyl]phenyl] acetamide 

(124) N-[4-[2-(4-amino-2-n-butyl-6,7.8.9-tetrahydro-lH- 
imidazot4.5-cJquinoline-l-yl)ethyl]phenyl] acetamide 

(125) N-[4-[2-(4-amino-2-cyclopropylmethyl-6,7,8.9-tetrahydro- 
IH-imidazo [4 , 5-c] quinoline-l-yl ) ethyl Jphenyl ] acetamide 

(126) N- [4- [2- (4-amino-2-ethoxymethyl-6. 7 , 8, 9-tetrahydro-lH- 
iJnida2o[4.5-cl<Iuinoline-l-y^)ethyl]phe^yl] acetamide 

(127) N- [4- [2- (4-amino-l, 6.7. 8-tetrahydrocyclopenta 
tb]imida2o[4,5-d]pyridin-l-yl)ethylJphenylJ acetamide 

(128) N-[4-t2-{4-amino-1.6.7.8-tetrahydro-2-met)iylcyclopenta 
(bj imidazo [4 . 5-d)pyridin-l-yl) ethyl Jphenyl]' acetamide 

(129) N-[4-t2-(4-amino-2-ethyl-l,6,7,8-tetrahydrocyclopenta 
IbJimida2ot4.5-d]pyridin-l-yl)ethyl)phenylJ acetamide 

(130) N- 14- [2- (4-amino-l, 6, 7 , 8-tetrahydro-2-n-propylcyclopenta 
Ib]imida2o[4,5-dlpyridin-l-yl)ethyl]phenyl] acetamide 

(131) N- [4- [2- (4-amiho-2-n-butyl-l, 6. 7, 8-tetrahydro-2- 
cyclopenta[b]imidazo[4.5-d]pyridin-l-yl)ethyllphenyl] acetamide 

(132) N- [4- [2- (4-amino-2-cyclopropylmethyl-l, 6,7, 8- 

tetrahydrocyclopenta[bjimidazol4,5-d]pyridin-l-yl) ethyljphenyl] 
acetamide 

(133 ) N- (4- 12- (4-amino-2-ethoxymethyl-l ,6,7,8- 

tetrahydrocyclc,pentaIb]imida2o[4,5-dJpyridin-l-yl)ethyl]phenylJ 
acetamide 

(134) N- [ 4- [ 2 - ( 4-amino-l .6.7.8.9. 10-hexahydrocyclohepta 
[b]imidazot4.5-dJpyridin-l-yl)ethyl)phenyl] acetamide 

(135) N- [4- [2- (4-amino-l .6,7,8,9, lO-hexahydro-2- 

methylcyclohepta(bJimidazo[4,5-d]pyridin-l-yl)ethyl]phenyl] 
acetamide 

(136) N- [4- [2- (4-amino-2-ethyl-l, 6 . 7, 8, 9 , 10- 
hexahydrocyclohepta [b] imidazo [ 4 , 5 --dl pyridin -1 -yl ) ethyl J phenyl ] 
acetamide 
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•(137) N- 14- [2- (4-amino-l ,6,7,8,9, lO-hexahydro-2-n- 

pr opylcyclohep ta [bl ijiddazo [ 4 , 5-d] pyridin-1 -yl ) etlvl ] Phe^ 

acetzunide 

(138) N-[4-[2-(4-amino-2-n-butyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridin^l-yl ) ethyl J phenyl] 
acetamide 

(139 ) N- [4- [2- (4-amino-2-cyclopropylinethyl-l ,6,7,8,9,10- 

hexahydrocyclohepta (bl imdazo [4 , 5-dJpyridin-l-yl ) et±yl ]phenyl 
acetamide 

( 140 ) N- [4- [2- (4-ainlno-2-ethoxyinethyl-l ,6,7,8,9, 10- 
hexahydrocyclohepta [b] imidazo [4, 5-d]pyridin-l-yl) ethyljphenyl] 
acetamide 

(141) l-t2-[4-(me thylataino ) phenyl J e thyl ] -IH- imidazo [4,5- 
c ] guinoline-4 -amine 

(142) 2 -methyl -1- [ 2 - 1 4 - (me thylamino ) phenyl ] ethyl I -IH- 
imidazo [4 , 5-cI giiinoline-4-amine 

(143 ) 2 -ethyl -1- [2-14 - (methylamino ) phenyl] ethyl] -IH-imidazo [4,5 

c] quinoline-4-amine 

(144) [2-[4-(me thy 1 amino ) phenyl ] e thyl ] - 2 -n-pr opy 1 -IH- 
imidazo [4 , 5 -c] guinoline-4 -amine 

( 145 ) 2-n-butyl-l- [ 2- [ 4- (me thylamino ) phenyl ] ethyl ] -IH- 
imidazo [4 , 5-c] quinoline-4-amine 

(146) 2-cyclopropylmethyl-l- [2- [4- (methylamino) phenyl] ethyl] -IH 
imidazo [ 4 , 5-c ] quinoline-4-aroine 

(147 ) 2-ethoxymethyl-l- [2- [4- (methylamino) phenyl] ethyl] -IH- 

imidazo [4 , 5-c] quino line- 4 -amine 

(148) 6,7,8, 9- tetrahydro-1- [2- ( 4- (methylamino) phenyl 1 ethyl ] -IH- 
imidazo [4 , 5-c] quinoline-4 -amine 

(149) 6,7,8, 9 - tetrahydro-2 -me thyl - 1 - [ 2 - [ 4 - (methylamino ) 
phenyl] ethyl] -IH-imidazo [4, 5-c] quinoline-4-amine 

(150) 2-ethyl-6,7, 8, 9-tetrahydro-l- [2- [4- (methylamino) 
phenyl ) ethyl] -IH-imidazo [4 , 5-c] quinoline-4 -amine 

(151) 6, 7, 8, 9-tetrahydro-l- [2- [4- (methylamino)phenyl] ethyl J -2-n 
propyl-lH-imidazo [4 , 5-c] guinoline-4-amine 

(152) 2-n-butyl-6, 7 , 8 , 9-tetrahydro-l- [2- [4- (methylamino) 
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phenyl J ethyl J -IH-imidazo [4 . 5-c] quinoline-4 -amine 

(153) 2-cyclpprpRylinethyl-6,7,8.9-tetraliydro-l-r2-t4- 

(B.ethylami„o)phenylIetliyl]-lH-iBddazot4.5-clquinollne-4-«anine 

(154) 2-ethoxyinethyl-6. 7 , 8, 9-tetrahydro-l- [2- (4- 

(methylandno)phenyl ] ethyl ] -IH-imidazo [4 , 5-c] quinoline-4 -amine 

(155) 1, 6. 7. 8-tetrahydro-l-I2- [4- (methylaiidno)phenylj 
ethyl ] cyclppenta [b] imidazo 14 . 5-d]pyridine-4-ainine 

(156) 1.6.7.8-tetrahydro-2-methyl-l-t2-t4-(methylajnino) 
phenyl J ethyl J cyclopenta [bj Imidazo [4 , 5 -dj pyridine- 4 -amine 

(157 ) 2-ethyl-l ,6,7, B-tetrahydro-l- [2- [4- (methylamino) 
phenyl ] ethyl J cyclopenta (bJ imidazo [4, 5-dJpyridine-4-amine 

(158) 1.6,7,8-tetrahydro-l-[2-[4-(methylamino)phenyl] ethyl]-2- 
n-propylcyclopenta (b] imidazo [4 , 5-d]pyridine-4-amine 

(159) 2-n-butyl-l, 6, 7, 8-tetrahydro-l- {2- [4- (methylamino) 
phenyl] ethyl] cyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(160) 2-cyclopropylmethyl-l,6,7,8-tetrahydro-l-[2-[4- 
(methylamino)phenyl] ethyl Jcyclopenta [b] imidazo [4 . 5-d]pyridine-4- 
amine 

(161) 2-ethoxymethyl-l, 6. 7, 8-tetrahydro-l- [2-14- (methylamino) 
phenyl ] ethyl J cyclopenta [b] imidazo [4 . 5-d]pyridine-4-amine 

(162) 1,6,7,8,9, 10-hexahydro-l- [2- [4- (methylamino) 
phenyl] ethyl ]cyclohepta(b]'"imida2o [4 , 5-d]pyridine-4-amine 

(163) 1,6,7,8,9, lO-hexahydro-2-methyl-l- [2- [4- (methylamino) 
Phenyl] ethyl J cyclohepta lb] imidazo [4. 5-dJpyridine-4-amine 

(164) 2-ethyl-l, 6, 7, 8, 9, 10-hexahydro-l- [2- [4- (methylamino) 
phenyl] ethyl] cyclohepta [b] imidazo [4 , 5-dJpyridine-4-amine 

(165) 1.6, 7, 8. 9. 10-hexahydro-l- [2- [4- (methylamino)phenyl] 
ethyl] -2-n-propylcyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(166) 2-n-butyl-i, 6,7,8 , 9, 10-hexahydro-l- [2- (4- (methylamino) 
Phenyl] ethyl] cyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(167) 2-cycloprppylmethyl-l, 6, 7 , 8, 9, 10-hexahydro-l- [2- [4- 

(methylamino) phenyl ] ethyl J cyclohepta [b] imidazo [4 , 5-d]pyridine-4- 
amine 

(168) 2-ethoxymethyl-1.6,7,8,9,10-hexahydro-l-[2-[4-methylamino) 
phenyl ] ethyl J cyclohepta [b] imidazo [4 , 5-d]pyridine-4 -amine 
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The novel 1- {substituted aryl)alkyl-lH-iinidazopyridiiie-4- 
amine derivatives represented by general formula (I) above 
according to the invention may be produced by any of various 
different processes. As the first form of a production process 
for the invention there may be mentioned the following 
production process which follows the method disclosed in 
Japanese Dnexainined Patent Publication No, 3-206078, which 
production process allows synthesis of con^^ounds of general 
formula (I) wherein is a group represented by SO^V,- CONrV 
or NR"r" or a hydroxyl group and r' is a hydrogen atom, of which 
r" is a lower alkyl group or benzyl group and r" is a lower 
alkyl group, benzyl group, lower alkanesulfonyl group, lower 
alkanoyl group or a substituted or unsubstituted benzenesulfonyl 
group. 




(I) 
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m 



r Z \ " " represented by SO^V, conrV or nr" r- or 

a hydroxyl group, when R- i, . ^^^..^ « « 

alkax^esulfonyl group, lower alkanoyl group, lower alWl^ 

a substituted or unsubstituted be„.e„esulLyr;^rir:"- T3 

a Wr al3cyl group or benzyl group R- is a lower al3cyl group, 

benzyl group, lower alkanesulfonyl group, lower alJcanoyl Lup 

or -ubst.t„, , or unsubstituted benzenesulfonyl group, Z7l^, 

I'd solid' ^' »• ^' ^ the bonds represented by dotted 
and solid lines are as defined above. • 

confounds represented by general formulas (ii, and (in, as ■ 
starting materials in the production process for the inventLr 
are known compounds or commercially available compounds, and 
their production processes are disclosed in Journal of Medicinal 
Chemistry, Vol.18, p.726 (1975) and elsewhere. 

specifically, in Step 1 a compound represented by general 
formula (II, be reacted in the presence' or in the absence of 
a solvent such as acetic acid, using a nitrating agent such as 
fuming nitric add at from O'c to the reflux temperature of the 
solvent, to obtain a compound of general formula (III) . 

In step 2, the compound of general formula (III) may be 
reacted in the presence or in the absence of an inert solvent 
such as N,N-dimethylformamide or methylene chloride using a 
chlorinating agent, for example phosphorus oxychloride, thionyl 
chloride. Phosgene, oxalyl chlor4d4 or phosphorus pentachloride 
at from O'C to the reflux" temperature of the solvent, to obtain a 
coiii)ound of general formula (IV). 

In Step 3, an amine represented by the following general 
formula (ix) 



I3» 

(CHa)„-NHa 



(IX) 



wherein r", r', r', „ ^nd y are as defined above, 
production processes for which are disclosed in Japanese 
unexamined Patent Publication No. 2-6461, No. 62-116575, No. 59- 
48447 and No. 52-85137 and Journal of Medicinal Chemistry, 
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Vol.20, p. 1212 (1377) r etc., may be reacted with a compound of 
general formula (IV) in an inert solvent such as N,N- 
dimethylformamide or methylene chloride in the presence or in 
the absence of a base such as triethylamine or potassium 
carbonate at from -10"C to the reflux teirperature of the solvent, 
to obtain a conpound of general formula (V) . 

In Step 4, the nitro group of the confound of general 
formula (V) may be reduced by em appropriate reduction method, 
for exainple a catalytic reduction method 'uising a catalyst such 
as platinum, Raney nickel, palladium carbon, etc., a reduction 
method using nickel chloride and sodium borohydride or a 
reduction method using iron powder and hydrochloric acid, to 
obtain a conpound of general formula (VI) . 

In Step 5, the conpound of general formula (VI) may be 
reacted with a trial)cyl orthoester represented by the following 
general formula (X) 



wherein R represents a lower al3cyl group and R* is as defined 
above, in the presence or in the absence of an acid catalyst 
such as hydrochloric acid or sulfuric acid and in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylformamide or methylene chloride at from 0*C to 200*C, to 
obtain a compound of general formula (VII) (provided that when 
R*' of general formula (VT) is a Sp,NH, group, R*' represents a 
group SO^=C(OR)R* due to the reaction conditions). However, 
depending on the compound, the reaction sometimes proceeds more 
slowly from the reaction intermediate between general formula 
(VI) and general formula (VII) which is represented by the 
, following general formula (XI) 



wherein R, R*', R*, r\ R*, R*, m, n, X and Y are as defined above, 
and in such cases the resulting intermediate (XI) may be reacted 



R*C(OR), 



(X) 




(XI) 
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•in the presence or i„ the absence of an acid catalyst such a. 
toluenesulfonlc acid and In hh^ . "^-^^^^ as P- 

i-Au ana m the presence or in the abaeno« 
inert solvent such as N n h,-»-^u , ^ a^^sence of an 

^ N^N-domethylformainide. acetonitrile or 
toluene at from 0»C to 200»r ^« • 

formula ,VI1, . " °' ^-"^^ 

(VI) may be reacted with a conpound represented by the folloL» 
general fornula (XII) following 

(XII) 

^ere z is a chlorine atom or bromin. atom, and is as defined 
above, .n the presence or in the absence of an acid catalyst 
such as p-toluenesulfonic acid and in the presence or in 
absence of an inert solvent such as N.N-dimethylfoz^amide 
acetonitrile or toluene at from O'C to 200-C to obtain a compound 
of general formula (VII) (provided that wh,n R^" of general 
formula (VI) is a hydroxyl group. represents a group 0C0R«) 

AS another alternative method, the compound of general 
formula (VI) may be reacted with a compound represented by the 
followxng general formula (XIII) 

. R'COOH (XIII) 

Ld " '^""-'"^l- or sulfuric .dd 

«d ^ the presence or in-the absence of „ Inert solvent such 
a. H.»-di.,.thylfon».tfa. or «ethrl.„e chloride .t from 0-c to 
200-c to Obtain a compound of the tollo»in, general formula (Xiy) 

r 



OH <XIV) 



wherein R- represents a group OGOR* when r'" of general formula 
(VI) .s a hydroxyl group, and in all other cases R% r'. 

I'v be"; \'!f I " ^'''"'^ -fter which this compom:d 

be treated with a chlorinating agent to obtain a compound of 
general formula (VII) . Por the chlorinating reaction, when R* of 
the compound of general formula (XIV) is a hydrogen atom or a 
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lineeir or branched alkyi group substituted with a lower alkoxy 
group, halogen atom or cyclic alkyl group, the confound of 
general formula (XTV) may be reacted directly with the 
chlorinating agent, and when of the con9>ound of general 
formula (XIV) is a linear or branched alkyl group with one or 
more hydros^rl groups, it may be reacted with the chlorinating 
agent after protecting the hydroxyl group (s) with a protecting 
.group such as acetyl (in which case R* represents a linear or 
branched al3cyl group having one or more hydroxyl groups 
protected with a protecting group such as acetyl) . 

For the chlorinating reaction, a suitable chlorinating agent, 
for exanple phosphorus oxychloride, thionyl chloride, phosgene, 
oxalyl chloridie or phosphorus pentachloride, etc. may be reacted 
therewith in the presence or in the absence of an inert solvent 
such as N,N-dimethylformamide or methylene chloride at from O'C 
to the reflux ten^jerature of the solvent, to obtain a compound 
of general formula (VII) (provided that when R* of general 
formula (XIV) is a linear or branched alkyl group having one or 
more hydroxyl groups, R* represents a linear or branched alkyl 
group having one or more hydroxyl groups protected with a 
protecting group such as acetyl) . 

In Step 6, the compound at general formula (VII) and phenol 
may be reacted with an al)tali such as sodium hydroxide or 
potassiiim hydroxide in the prese2;)ce or in the absence of an 
inert solvent such as N,N'dimethylformamide or methylene 
chloride at from O'C to 200**C to obtain a confound of general 
formula (VIII) . 

In Step 7, the compound of general formula (VIII) may be 
reacted with ammonium acetate in the presence or in the absence 
of an inert solvent such as N,N-dimethylformamide or methylene 
chloride at from 0**C to 200''C to obtain a compound of general 
formula (I) . 

As the second form of the production process there may be 
mentioned the following production process. 
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r 



m?1 Bn " V 



(iwi) "bS 

Wherein J represents a lower alJ^l ^oup or benzyl group, and 
« . R , R , R . R , m, n, X and y are as defined above 

specifically, in step 8 a con^jound of g^eral fornmla (V) 
Obtained b/ the first for. described above and a dibenzyWne 
or N-lower alkyl-N-benzyWne ^y be reacted in the presence or 

or .^th1""\: " '"'""^'^ ^"'^^ ^« N^N-dHnethylfonoa^ide 

or .ethylene chloride and in the presence or in the absence of a 

base such as trie thy Wne or potassium carbonate at from O'C to 

200-C to obtain a compound of general formula (XV) . 

in Step 9, the nitro ffroup of the compound of general 
formula (XV, may be reduced by an appropriate reduction method. 
Ill TT^/ " "-iuction method using nickel chloride and sodium 
borohydrxde or a reduction method using iron powder and 
hydrochloric acid, to obtain a compound of general formula (XVI, 

in Step 10. the compound of general formula (XVI, may be 
reacted with a confound of general formula (X,. general formula 
(XII, or general formula (XIII, i„ the same manner as step 5 
above and under the same conditions, to obtain a- compound of 
general formula (XVIi, . 

m Step 11, the compound of general formula (XVII, may be 
subjected to debenzylation by an appropriate debenzylating 
reaction involving, for example, catalytic reduction using a 
catalyst such as palladium carbon or Perlman's reagent in the 
presence of a hydrogen donor such as ammonium formate or formic 
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Bcid, to obtain a con^und of general formula (I) . 

As the third form of the production process there may be 
mentioned a process of producing a cpn^imd of general formula 
(I) wherein R* is a group represented by NR"r" and r" is a 
hydrogen atom. Specifically, it may be produced by hydrolysis 
of a con5>ound of general formula (I) that can be obtained by the 
first form described above wherein is a group represented by 
NR"r" and r" is a lower alkanoyl group, in water or an alcoholic 
solvent such as methanol, ethanol, n-propanol, isppropanol, n- 
butanol, sec-butanol, tert-butanol , etc. or a mixture of water 
and an alcohol, using an acid such as hydrochloric acid or 
sulfuric acid or an alkali such as sodium hydroxide or potassium 
hydroxide in a range from room tenperature to the reflux 
temperature of the solvent. 

The fourth form of the production process relates to a 
production process for a compound of general formula (I) wherein 
R* is a group represented by NR^^r" and either r" and r" is a 
hydrogen atom while the other is a hydrogen atom or a lower 
alkyl group. Specifically, a compound represented by the 
following general formula (XVIII) 




(XVIII) 



where r" represents a lower al)cyl group or benzyl group, r" 
represents a hydrogen atom or benzyl group, r" represents a 
hydrogen atom, lower alkyl group or benzyl group and R*, R*, R*, 
r', m, n, X and Y are as defined above, which can be obtained by 
the first or second form of the production process described 
above, may be debenzylated by catalytic reduction or the like 
using a catalyst such as palladium carbon or Perlman's reagent, 
in the presence of hydrogen or a hydrogen donor such as formic 
acid or ammonium formate, to obtain a compound of general 
formula (I) . 

As the fifth form of the production process there may be 
mentioned the following production process. 
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(lU) ttO NHR* 

Wherein r" represents a hydrogen atom or lower alkyl group, W 
represents an oxygen atom or sulfur atom, and r\ r' h« „ 
n. X and y are as defined above. '«. H.R.R,n 

specifically, in step 12 a compound of general formula (XIX) 
which can be obtained by the third or fourth form of the 
production process described above may be reacted with an 
appropriate ureating agent or thioureating agent in the presence 
or in the absence of an inert solvent such as N.N- 
dimethylformamide. acetonitrile or toluene at from O'C to 200«C, 
to obtain a compound represented by general formula (XX) . As 
examples of appropriate ureating agents there may be mentioned 
urea, cyanic acid, sodium cyanate, potassium cyanate. urethane. 
allcylurethane and alJcylisocyanate, and as examples of 
thioureating agents there-nay be mentioned thiourethane . 
alJcylthiourethane. alJcylisothiocyaiiate. etc. 

As the sixth form of the production process there may be 
mentioned the following production process 

f 

V H-i (Step 13, "^tftrT;^ ^ ^ 





f 

aiiii) 
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Vherein r\ r\ r\ r\ n, X and Y are as defined above. 

Specif icallyr in Step 13 a con?30und of general formula (XXX) 
that can be obtained by the first or second form of the 
production process described above may be reacted with an 
appropriate dehydrating agent at from 0"C to 200**C to obtain a 
coii¥>ound represented by general formula (XXII } . As cxanples of 
appropriate dehydrating agents there may be mentioned phosphorus 
oxychloride, thionyl chloride, diphosphorus pentaoxide, p- 
toluenesulfonyl chloride, methanesulf onyl chloride, N,N'- 
dicyclohexylcarbodiimide, acetic anhydride, trifluoroacetic 
anhydride, etc. 

In Step 14, the coxnpound of general formula (XXII) may be 
reacted by the same method as in Step 7 above to obtain a 
compound represented by general formula (XXIII) . 

As the seventh form of the production process there may be 
mentioned the following production process. 

f r 

(mv) onv) 

(Steppe) T V ^ (X817) H-f 

oocvi) (xxni) 

wherein r" represents a lower alkyl group, and r', r', R*, R*, m, 
n, X and Y are as defined above. 

Specifically, in Step 15 a compound of general formula 
(XXrv) that can be obtained by the first form of the production 
process described above may be reacted by the same method as in 
Step 6 above to obtain a con9>ound represented by general formula 
(XXV) , and in Step 16 the compound of general formula (XXV) may 
be reacted by the same method as in Step 7 above to obtain a 
compound represented by general formula (XXVI). 
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presence of an appropriate a. h '"^"'^"^ °' «"«nol in the 

a ™d represented ^ .^TZllLT^'r' ' 

of appropriate acid catalyst. ' * ««»Ples 

concentrated hydrochloril Lrd '^''""^'^ 

thlonyl chloride and alcl^l k,T""'"'"'' ''"""'^^ ^<=i«5. 

AS the eighth for^ oTl 
-ntioned the .olW„, protc"!: ™ "^'^ ^ ^« 



CDnnn) ^m*^i»m, 

oni) 

HO-N I R> 



(Step 19) 




(nil) 



wherein R» represents a lower alWi 

- X and V are as defined ILe ' ' ' - 

Specifically, in sten m 

production ptocs descrltea .K^ °* 
~"»a „ 1. step , aj:^^' Zll"' "» 
OM.ral f omul, (xxa) compouod pwresented by 

the absence of I ZTZtT """'^ ^"^^^ - 

potassium carbonate etc ^"^^^h^l^ne, 
of an inert solvent 'su.h* „ " Presence or in the absence 
ivent such as N,N.ai„.ethylfonna„dde, an alcohol 
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Such as iitet±aiiol, ethanol« etc. or methylene chloride in a range 
from O^C to 200**C, to obtain a conqpound represented by general 
formula (XXX) . 

In Step 20, the oxime group of the compound of general 
fonmila (XXX) may be reduced by catalytic reduction using an 
appropriate catalyst, to obtain a conpound represented by 
general formula- (XXXl) . As exaanples of appropriate catalysts 
there may be mentioned platinum, Raney nickel, palladium carbon, 
etc., and the reaction may be carried out in a solvent of water 
or an alcoholic solvent such as methanol, ethamol, etc. or a 
mixture of water cuid an alcoholic solvent, in the presence or in 
the absence of ammonia water- or ammonia gas under temperature 
conditions of from room te]is)erature to 200"C and in a pressure 
range of from normal pressure to 100 atmospheres. 

A medicinal agent having as an effective con^onent a novel 
1- (substituted aryl)alkyl-lH-imidazopyridine-4-amine derivative 
represented by general formula (I) above produced in this 
fashion, or a pharmacologically acceptable salt thereof, xs 
usually administered in the form of an oral preparation such as 
capsules, tablets, fine particles, granules, powder, syrup, etc. 
or a parenteral preparation such as an injection, suppository, 
eye drops, eye ointment, ear drops, external application, etc. 
These preparations can b^^produced by common methods with 
addition of pharmacologically and pharmaceutically acceptable 
additives. Specifically, for oral preparations and 
suppositories there may be used formulating components such as 
excipiients (lactose, D-mannitol, com starch, crystalline 
cellulose, etc disintegrating agents (carboxymethyl cellulose, 
carboxymethyl cellulose calcium, etc.), binding agents 
(hydroxypropyl cellulose, hydroxypropylmethyl cellulose, 
polyvinylpyrrolidone, etc.), Itibricating agents '{magnesiian 
stearate, talc, etc.), coating agents (hydroxypropylmethyl 
cellulose, white sugar, titanium oxide, etc.) and bases 
(polyethylene glycol, hard fat, etc.); for injections or eye 
drops and ear drops there may be used formulating conponents 
such as dissolving agents or dissolving aids which are either 
aqueous or can form preparations that dissolve upon use 
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•(distilled water for injection ,.k, 4 , • 

glycol, etc. PH re^:::n;^:^°^°'"*^ ""^"^ 

The dosage of the conipounds for tMHo«^» j 

0.01 500 mg when administered parenterally. 

. [Bxan^les] 

The present invention will now be explained ty way of 
reference exan^ies and examples which, however, are in no way 
intended to restrict the invention. - 
Reference Exan5)le 1 ' 

•2- [4- (inethylamino)phenyljethylainlne.hydrochloride 
(1) N-[4-(cyanomethyl)phenyl]fonnainide 

for^i"" "^T °' °' ""'^'^ 40 na of 

ior^c acxd was stirred at 50'c for 3 ^nutes. after which 20.0 g 

the "^"^^^^ "^^^"^ ^'^i^- stirring on ice and 

the mxture was further stirred at room ten^eratL for ^0 

^rtcti' ^™e.a..eous s^utiol L IdL, to 

fUte"inToffT " " ^'^"^^ ^^-^^ ^« ^^ter 

water to obt fo''" '^^^^ --^^"^ -^th 

water to obta.n 15.0 g of N-I4. (cyano.ethyl,phenylJ for^^de 
(melting point: 103 .0-105 .O'C) . 

(2) 2-t4-(methylaxnino)phenyl]ethylamine-hydrochloride 
500 J° f '7r"°" °^ 22.8 g Of lithium aluminum hydride and 
Ir^^was ^"Tr ^^trahydrofuran under a nitrogen stream 
there was added dropwise over 30 minutes a mixed solution of 

tetra^drofuran, while stirring on ice. After heating the 
naxture to room temperature, a solution of 19.3 g of N-[4- 

tetrahydrofuran was added dropwise over one hour. After 
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istirring at room temperature for one hour, a mixed solution of 
60 ml of water and 120 ml of tetrahydrofuran was added dropwise. 
After adding 9.5 g of potassium carbonate, the mixture %ms 
stirred at room temperature for 14 hours. The insoluble portion 
was filtered off and washed with tetrahydrofuran and methylene 
chloride. The filtrate was dried, and then ethanolic hydrogen 
chloride was added to adjust the liquid to pH 2. The 
precipitated crystals were filtered off and washed with 
tetrahydrofuran to obtain 18.9 g of light brown crystals. 
Recrystallization from ethanol yielded light brown crystals with 
a melting point of 215. 0-220. O^'C. 
Elemental analysis: C^^,^2HCL 
Calculated: C, 48.44; H, 7.23; N, 12.55 
Found: C, 48.39; H, 7.29; N, 12.59 

Reference Exan^le 2 

2 - [ 4 - ( 2 -aminoe thyl ) phenyl ) -2 -me thyl -1 , 3 -dioxolane 

(1) N-[2-[4-(2 -me thyl-1 , 3 -dioxolan-2 -yl ) phenyl 1 ethyl ] 
trifluoroacetamide 

After dissolving 10.0 g of N-[2-(4-acetylphenyl)ethylJ 
trifluoroacetamide in 100 ml of toluene, 12.0 g of ethylene 
glycol and 0.4 g of p-toluenesulfonic acid-lH^O were added and 
the mixture was refluxed^or 15 hours using a Dean Stark 
apparatus. After cooling the reliction solution, it was washed 
with water and dewatered, and then the solvent was distilled off 
under reduced pressure to obtain 11.0 g of N- [2- [4- (2-methyl- 
l, 3-dioxolan-2-yl)phenyl]ethyl] trifluoroacetamide (melting 
point: 72.0-74.0**C) . 

( 2 ) 2 - 1 4 - ( 2 - aminoe thyl ) phenyl ] - 2 -methyl -1,3 -dioxolane 

After dissoiying 11.0 g of N-[2-[4-(2-methyl-l»3-dioxolan- 
2 -yl) phenyl! ethyl i trifluoroacetamide in 30 ml of methanol, 20 
ml of a 10% sodium hydroxide aqueous solution was added and the 
mixture was stirred at room temperature for 2 hours. After 
concentrating the reaction solution under reduced pressure, it 
was extracted with a mixed solution of methylene chloride and 
methanol (10:1) and dried, and then the solvent was distilled 
off under reduced pressure to obtain 7.20 g of a brown liquid. 
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Mass spectrum m/zi 207 (M*) 

NMR spectrum * (CDCl,,- pp„., ^^^Sm. s) , 2.74(2H. t, J=6 5Hz) 

2.97-3.00(2H, ») , 3.79(2H. t, J=2Hz) , 4.03(2H, t a-2Hz, 
7.18(2H, d, J=8H.). 7.41(2H. d, J=8Hz) 

Reference Exainple 3 

(L^'n'm'^T?'"'''''^''"^''''^"^'^ acetamide.hydrochloride 

TO 10.0 g of r4- [2- (tert-butoxycarbonylamino) ethyl] 
acetophenone there were added 100 ml of 10% methanolic ammonia 
and 1 ml of Raney nickel, and the mixture was stirred for 48 
hours under a hydrogen atmosphere at 60'c, 80 atmospheres. After 
cooling the reaction solution, the catalyst was distilled off 
and the solution was concentrated under reduced pressure The 
resulting green liquid was dissolved in 70 ml of methylene 
chloride, and then 5.8 ml of triethylamine and 3.9 ml of acetic 
anhydride were added while stirring on ice, and stirring was 
continued for 30.ninutes. After adding water and extracting 
vath methylene chloride, the solution was dried and concentrated 
under reduced pressure. The residue was washed with diethyl 
ether to obtain 9.30 g of N-[l- [4- [2- (tert-butoxycarbonylamino) 
ethyljphenyljethyl] acet£idde (melting point: 138.0-140 O'C) 
(2) N-[l-r4-(2-aminoethyl)phenylJethyl) acetamide- hydrochloride 

After dissolving 9.00 g of N-[l- [4- [2- (tert- 
butoxycarbonylamino) ethyl] phenyl] ethyl J acetamide in 18 ml of 
methanol. 27 ml of 15% ethyl acetate-containing hydrogen 
chloride was added and the mixture was stirred at room 
te^erature one hour. After concentrating the reaction solution 
under reduced pressure. 10 ml of isopropyl alcohol was added, 
the mixture was stirred on ice. and the precipitated crystals 
were filtered off to obtain 6.0 g of colorless crystals 
Recrystallization from ethanol yielded colorless crystals with a 
melting point of 212 . 0-214 .0**C. 
Elemental analysis: C^j^,o-HCL 
Calculated: C, 59.37; H. 7.89; N, 11.54 
Found: C. 59.25; H, 7.61; N, 11.48 
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Reference Example 4 

2- (4- ( dibenzyl amino) phenyl ] ethylamine •hydrochloride 

(1) N-(2-[4-{dibenzylamino)phenyl]ethyl] trifluoroacetamide 

To 1.00 g of N-[2-(4-aininophenyl)ethyl] trifluoroacetamide 
there were added 600 mg of potassium carbonate, 10 ml of N^N* 
dimethyl formamide and 1.1 ml of benzyl bromide, and the mixture 
was stirred at 50*C for one hour. After adding water and 
extracting with diethyl ether, the solution was dried and 
concentrated under reduced pressure. The residue was washed 
with isopropyl ether to obtain 1.10 g of N-[2-t4- 
(dibenzylamino) phenyl] ethyl] trifluoroacetamide (melting point: 
142. 0-144. O^'C) . 

(2 ) 2- [4- (dibenzylamino) phenyl] ethylamine •hydrochloride 

To 1.00 g of N-C2-[4-(dibenzylamino)ptienyl]ethyl] 
trifluoroacetamide there were added 3 ml of methanol and 2 ml of 
a 10% sodium hydroxide aqueous solution, and the mixture was 
stirred at 60"C for 30 minutes. After concentrating the reaction 
solution \mder reduced pressure, water was added and the 
solution was extracted with methylene chloride and dried. 
Ethanolic hydrogen chloride was added to the methylene chloride 
layer, and after stirring on ice the precipitated crystals were 
filtered off to obtain l.'OO g of colorless crystals. 
Recrystallization from a mixed s61ution of methylene chloride 
and ethanol yielded colorless crystals with a melting point of 
168.0-170;0"C. 

Elemental analysis: C^^,-2HCl^ 1/411,0 
Calculated: C, 67.09; H, 6.78; N, 7.11 
Found: C, 67.01; H, 6.81; N, 7.23 

Reference Exanple 5 

4- (2-aminoethyl) - a -methylbenzyl alcohol -hydrochloride 

After dissolving 10.0 g of 4- (2-azidoethyl) acetophenone in 
50 ml of methanol, 2.0 g of sodium borohydride was added and the 
mixture was stirred at room teiQ>erature for one hour. After 
concentrating the reaction solution \mder reduced pressure, 
water was added and the solution was extracted with diethyl 
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ether, dried and then concentrah**^ 

resulting faint yellcn, liZll . ""^ Pressure. The 

tetr^^^ ^ Z dissolved in 150 nd of 

tetrahydrofuran, and after addina 21 7 « of ^ • u 
and 2.5 ml of water th« ™^ . trxphenylphosphine 

-0 r — -r-::::' 

, o£ =olorl.„ =^„.I.. ,>ec.ystalli.,tio„ etMnol JeLa 

cclorUs. =.vst.l. . „iu„, 171.».a,j.o^. 
Elemental analysis: C„HuNO'HCl 
Calculated: C, 59.55; H. 8.00; N, 6.94 
Found: C, 59.29; H, 8.27; N, 6.85 

Reference Exanple 6 

4- O-aminopropyl ) benzenesulf onamide -hydrochloride 

(1) N-(3-phenylpropyl)acetainide 

TO a solution of 1.00 g of 3-phenylpropylamne in 25 nd of 
pyrxdane there v«s added dropwise 3.8 ml of acetic anhydride 
whxle cooling on ice, and then the mixture v«s stirred at room 
te^erature for one hour. The solvent was distilled off under 

ZTTt hydrochloric acid were 

added to the residue, and-after adjusting the li^id to pH 3 4 
at was separated. After washing, the organic layer with water 

dlstUled^ff T"''" '^''"^ dewatering, the solvent was 
distilled off under reduced pressure to obtain 6.20 g of N-(3- 
phenylpropyl ) acetamide . 

(2) 4-I3-{acetylamino)propyl]ben2enesulfonyl chloride 

10 ^ °' N-(3-phenylpropyl) acetamide in 

10 ml Of methylene chloride there was added dropwise 3.40 g of 

was°r!n'"i%"'^ ""^''^ °" ^^^^ ^^^^ ^he mixture 

was refluxed for one hour. The reaction mixture was poured into 
xce water, and the separated organic layer was washed with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure to obtain 1.20 
g of 4-[3.(acetylamino)propyl]ben2enesulfonyl chloride. 
(3) 4-[3- (acetylaminOpropylJbenzenesulfonamide 

A mixture of 1.20 g of 4-[3-(acetylamino)propylJ 
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benzenesulfonyl chloride, 6 ml of tetrahydrofiiran and 3.0 g o£ 
asnnonia water was stirred at room ten^erature £or 7 hours. 
After distilling off the solvent under reduced pressure and 
adding methanol to the residue, the insoluble portion was 
filtered off. The filtrate was concentrated to obtain 0.50 g of 
4- [3- (acetyla2nino)propyl]benzenesulf onamide . 
(4) 4- (3-aminopropyl)benzenesulf onamide-hydrochloride 
A mixtxire of 1-95 g of 4- [3- (acetylamino)proijyl] 
benzenesulf onamide and 20 ml of 6 N hydrochloric acid was 
Stirred at llO-UO^'C for 6 hours. The reaction mixture was 
concentrated under reduced pressure, and the residue was washed 
with ethanol to obtain 0.95 g of colorless crystals. 
NMR spectrum ^ (DMSO) ppm: 1.89(2H, quint, J=8Hz), 2.74(2H, t, 
J=8Hz)r 2.80(2H, t, J=8H2), 7.20(2H, br-s) , 7.40(2H, d, J=8.5Hz), 
7.76(2H, d, J=8-5Hz), 7,93(2H, br-s) 

Reference Exan5)le 7 

N- [4- {2-aiainoethyl)phenyl J -4-methylbenzenesulf onamide 

(1) N-[2-(4-nitrophenyl)ethyl] trifluoroacetamide 

To a mixture of 5.00 g of 2- (4-nitrophenyl) ethylamine- 
hydrochloride and 50 ml of methylene chloride there were added 
3.4 ml of triethylamine and 10.5 ml of trifluoroacetic anhydride 
while cooling on ice, and the mixt.ure was stirred at room 
temperature for 30 minutes. Aftfer concentrating the reaction 
mixture under reduced pressure and adding water to the residue, 
extraction was performed with methylene chloride. After washing 
the extract with saturated saline and dewatering, the solvent 
was distilled off under reduced pressure to obtain 8. SO g of N- 
[2- (4-nitrophenyl) ethyl] trifluoroacetamide . 

(2) N-t2-(4-aminophenyl)ethyl] trifluoroacetamide 

After dissolving 36.3 g of N~ [2- (4-nitrophenyl)ethyl] 
trifluoroacetamide in 180 ml of methanol, 1.8 g of 5% palladium- 
carbon was added and the solution was subjected to catalytic 
reduction at normal tenperature and normal pressure for 17 hours. 
The catalyst was filtered off, and the filtrate was concentrated 
under reduced pressure to obtain 33.4 g of N-[2-(4- 
aminophenyl ) ethyl ] trifluoroacetamide . 
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•(3 ) N- r4- [2- (trifluoroacetyHmlno) ethyljphenyl J -4- 
methyUbenzenesulfooamide 

To a ndxture of 10.0 g of N-[2.(4-ai„i„ophenyl)ethyl] 
trxfluoroacetamde, 50 ml of methylene chloride and 7.9 ml of 
trxethylamine there added dropwise a 10-ml solution of 
methylene chloride containing 10.8 g of p-toluenesulfonyl 

forl?.r'' ^''"^^ -tinned 

for one hour, water was added to the reaction mixture, and the 

14- (2- (trif luoroacetylamino) ethyllphenyl] -4- 
metlQrlbenzenesulf onamide . 

(4) N-[4-(2-aminoethyl)phenyl]-4-methylben2enesulfonamide 

A mixture of 13.4 g of N-I4-t2-(trifluoroacetylamino,ethyl] 
phenyl]-4-methylbenzenesulfonamlde, 130 ml of methanol and 80 ml 
of a 10% sodium hydroxide aqueous solution was stirred at room 
temperature for 30 minutes. After adding io% hydrochloric acid 
to the reaction mixture to adjust the liquid to pH 7. it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated under reduced pressure to obtain 12.0 
g of a light yellow liquid. 

NMR spectrum * (DMSO) ppm: 2.33(3H. s) , 2.76(2H. t, J=8.5H2) 

I'llllu" ^' ^-"^^H. d, J=8.5Hz), 

7.34(2H. d, J=8Hz), 7.65(2H, d. J=8Hz) , 8.40{2H. br-s) 

Reference Exainple 8 

4- t2-aminoethyl) -N-methylbenzenesulfonamide -hydrochloride 
(1) N-{2-phenylethyl)acetamide 

To a solution of 15.0 g of 2-phenylethylamine in 75 ml of 
pyridine there was added dropwise 12.8 ml of acetic anhydride 
whxle cooling on ice, and the mixture was stirred at room 
temperature for one hour. After concentrating the reaction 
mxture under reduced pressure and adding 10% hydrochloric acid 
to the residue to adjust the liquid to pH 3-4. extraction was 
performed with ethyl acetate. The extract was washed with water 
and then with saturated saline and dewatered. and the solvent 
was distilled off under reduced pressure to obtain 27.7 g of n- 
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• (2-phenyIethyl) acetaiaide . 

(2) 4* [2- (acetylainino)ethyl]benzenesul£onyl chloride 

To a mixed solution of 98«2 g of N- (2 -phenyl ethyl) acetaiaide 
and 500 ml of methylene chloride there was added dropwise 362 g 
of chlorsulfonic acid while cooling on ice. After refluxing for 
2 hours r the reaction solution was poured into ice water. The 
precipitated crystals were filtered off and then washed with 
water to obtain 88.3 g of 4-[2- (acetylamino)ethyll 
benzenesulfonyl chloride. 

(3 ) 4- [2- (acetylamino) ethyl] -N-methylbenzenesulfonamide 

To a solution of 5.00 g of 4-[2-(acetylamino)ethyll 
benzenesulfonyl chloride in 25 ml of tetrahydrofuran there was 
added at room teit5)erature 14.8 g of a 40% methylamine aqueous 
solution. After refluxing for 5 hours, the mixture was 
concentrated under reduced pressure to obtain 5.90 g of 4-[2- 
(acetylamino) ethyl] -N-methylbenzenesulf onamide. 

(4) 4- (2-aminoethyl) -N-methylbenzenesulfonamide -hydrochloride 

A mixture of 34.0 g of 4- [2- (acetyl amino) ethyl] -N- 
methylbenzenesulfonamide and 170 ml of 6 N hydrochloric acid was 
stirred at 110°C for 5 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 10.6 g of colorless crystals. 
NMR spectrum ^ (DMSO) ppffi: 2.42 (3H, s) , 3.02 (2H, t, J=5Hz) , 
3.07 (2H, t, J=5H2), 7.40(1H, br-fe) , 7.57 (2H, d, J=8Hz) , 7.74 C2H, 
d, J=8Hz), 8.08(2H, br-s) 

Reference Exan^le 9 

4- (2-aminoethyl) -N-propylbenzenesulforiamide 
(1) N-propyl-4- [2- ( trif luoroacetylamino) ethyl] 
benzenesulfonamide 

To a solution of 13.4 g of 4- [2- {trif luoroacetylamino) 
ethyl J benzenesulfonyl chloride in 20 ml of tetrahydrofuran there 
was added 6.9 ml of propylamine while cooling on ice, and the 
mixture was stirred on ice for 3 hours. The reaction mixture 
was concentrated under reduced pressure, and water euid methylene 
chloride were added to the residue. The precipitated crystals 
were filtered off to obtain 15.3 g of N-propyl-4-[2- 
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'{ trif luoroacetylamlno) ethyl Jbenzenesulfonamide . 
(2) 4- (2-aminoethyl) -N-propylbenzenesulfonamide 

To a solution of 15.3 g of N-propyl-4-[2- 
(trifluoroacetylainino)ethyl]benzenesulfonamde in 150 ml of 
methanol there was added at room temperature 92 ml of a 10% 
sodium hydroxide aqueous solution, and the mixture was stirred 
for 30 minutes.. After adding 10% hydrochloric acid to the 
reaction mixture to adjust the liquid to pH 7-8. it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated under reduced pressure to obtain 12.7 
g of a colorless liquid. 

NMR spectrum * (dhsO) ppm: 0.80(3H. t. J=7H.), 1.40(2H. sextet. 
^=7Hz,, 2.70(2H, t. J=7Hz) . 2.97(2H. t. J=7.5Hz). 3.09{2H. t. 
a=7 5HZ,. 4.23(1H. br-s) , 7.46(2H. d. J=BH^, , 7.74(2H. d. a=8Hz). 
7. 80-8. 00 (2H, br-s) 

Reference Example 10 

4- (2-aininoethyl) -N. N-dimethylbenzenesulfonamide- hydrochloride 
(1) 4- [2- (acetylamino) ethyl] -N.N-dimethylbenzenesulfonamide 

To a solution of 5.00 g of 4- (2- (acetylamino) ethyl J 
benzenesulfonyl chloride in 25 ml of tetrahydrofuran there was 
added at room temperature>17.2 g of a 50% dimethylamine aqueous 
solution, and the mixture was refl'uxed for 5 hours. The 
reaction mixture was concentrated under reduced pressure to 
obtain 4.10 g of 4- [2- (acetylamino) ethyl J -N,N- 
dimethylbenzenesulf onamide . 

(2) 4- (2-aminoethsrl) -N.N-dimethylbenzenesulfonamide- 
hydrochloride 

A mixture of 4.10 g of 4- [2- (acetylamino) ethyl] -N.N- 
dimethylbenzenesulfonamide and 40 ml of 6 N hydrochloric acid 
was stirred at lOO'C for 6 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 1.00 g of colorless crystals. 
NMR spectrum * (DMSO) ppm: 2.62{6H. s). 3.01(2H, t, J=8.5Hz). 
3.11(2H. t, J=8.5Hz). 7.54(2H. d. J=8Hz). 7.70(2H. d. J=8H2). 
8.00 (2H, br-s) 
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Reference Example 11 

2- (2-aminoethyl)benzenesulfonamide 

(1) 5-bromo-2- [2-(trifluoroacet:ylamino) ethyl Jbenzenesulfonyl 
chloride 

To a solution of 15.5 g of N-(2-(4-bromophenyl)ethyl] 
trifluoroacetamide in 45 ml of methylene chloride there was 
added 10 ml of chlorsulfonic acid while cooling on ice, and the 
mixture was refluxed for two days. After pouring the reaction 
mixture into ice water for separation , the organic layer was 
washed first with water and then with saturated saline. After 
dewatering the organic layer, the solvent was distilled off 
under reduced pressure. A mixture of n-hexane and ethyl acetate 
(6:1) was added to the residue, and the insoluble portion was 
filtered off. After concentrating the filtrate under reduced 
pressure, the residue was purified by column chromatography 
[silica gel, n-hexane/ ethyl acetate (6:1)] to obtain 4.90 g of 
5-bromo-2- [2- (trif luoroacetylamino) ethyl Jbenzenesulfonyl 
chloride . 

(2 ) 5-bromo-2- [2- ( trif luoroacetylamino) ethyl Ibenzenesulfonamide 

To a solution of 25.5 g of 5-bromo-2-[2- 
(trifluoroacetylamino) ethyl Jbenzenesulfonyl chloride in 38 ml of 
tetrahydrofuran there was-- added 45 ml of ammonia water while 
cooling on ice, and the mixture was stirred at room temperature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with methylene 
chloride to obtain 22.0 g of 5-bromo-2- [2- 
(trif luoroacetylamino) ethyl Ibenzenesulfonamide . 

(3 ) 2- [2- (trif luoroacetylamino) ethyl J benzene sulfonamide 

A mixture of .12.0 g of 5-bromo-2- 12- 
{ trif luoroacetylamino) ethyljbenzenesulf onamide, .120 ml of 
methanol and 1.2 g of 10% palladium- carbon was subjected to 
catalytic reduction at normal temperature and normal pressure 
for 4 hours. After filtering off the catalyst, the filtrate was 
concentrated under reduced pressure to obtain 11.0 g of 2-[2- 
( trif luoroacetylamino) ethyl 1 benzenesulf onamide . 

(4 ) 2- (2-aminoethyl) benzenesulf onamide 

A mixture of 11.0 g of 2- [2- (trif luoroacetylamino) ethyl] 
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benzenesulfonamide, lio ml of methanol and 66 ml of a 10% 
hydroxide a^eous solution was stirred at room t^era 1 
one hour. After adding 10% hydrochloric acid to^e relltil 
mxture to adjust the li^id to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
f terxng off the insoluble portion, the filtrate was distilled 
Off under reduced pressure to obtain 8.0 g of colorless crystals 
ram spectrum * (dmSO) ppm: 3.10(2H, t, J=7Hz), 3.30(2H t 
J=7Hz,. 7.43-7.47(2H, m) , 7.50-7. 60 (5H, m) , 7.90-7.93 (IH. m) 

Reference Example 12 

3- (2-aminoethyl)benzenesulfonamide 

(1) N-[2-(4-bromophenyl)ethyl]trifluoroacetamide 

To a solution of 10.0 g of 2-(4-bromophenyl)ethylamine in 

100 ml of methylene chloride there was added 21 ml of 

trifluoroacetic anhydride while cooling on Ice, and the mixture 
was stirred at room temperature for 30 minutes. The reaction 
mixture was concentrated under reduced pressure and the residue 
was washed with isopropyl ether to obtain 13 .7 g of N- [2-(4- 
bromophenyl) ethyl] trifluoroacetamide . 

(2) 2-bromo-5-I2-(trifluoroacetylamino)ethyl] benzenesulfonyl 
chloride 

To a solution of 15.-3 g of N-{2-(4- 
bromophenyl) ethyl J trifluoroacetamide in 45 ml of methylene 
chloride there was added 10 ml of chlorsulfonic acid while 
cooling on ice, and the mixture was refluxed for two days. 
After pouring the reaction mixture into ice water for separation, 
the organic layer was washed first with water and then with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure. The residue 
was washed with a mixed solution of n-hexane and ethyl acetate 
(6:1) to obtain 8.20 g of 2-bromo-5- [2- 
(trif luoroacetylamino) ethyl Jbenzenesulfonyl chloride . 

(3) 2-bromo-5- [2- (trlf luoroacetylamino) ethyllbenzenesulfonamide 
To a solution of 8.20 g of 2-bromo-5- [2- 

(trifiuoroacetylaminOethylJbenzenesulfonyl chloride in 12 ml of 
tetrahydrofuran there was added 14.4. ml of ammonia water while 
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cooling on ice, and the mixture was stirred at room temperature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with ethanol to 
obtain 5.30 g of 2-bromo-5- 12- (trifluoroacetylamino) ethyl] 
benzenesulf onamide . 

(4) 3- [2- (trifluoroacetylamino) ethyl] benzenesulf onamide 

A mixture of 5.30 g of 2-bromo-5- [2- (trifluoroacetylamino) 
ethyl] benzenesulf onamide, 50 ml of methanol and 0.5 g of 10% 
palladium-carbon was subjected to catalytic reduction at normal 
temperature and normal pressure for 11 hours. After filtering 
off the catalyst, the filtrated was concentrated under reduced 
pressure to obtain, 4.00 g of 3- [2- (trifluoroacetylamino) ethyl] 
benzenesulf onamide . 

(5) 3- (2-aminoethyl)benzenesulf onamide 

A mixture of 4.00 g of 3- [2- (trifluoroacetylamino) ethyl] 
benzenesulf onamide, 40 ml of methanol and 2*4 ml of a 10% sodium 
hydroxide aqueous solution was stirred at room teirperature for 3 
hours. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoltible portion, the filtrate was 
concentrated under reduced pressure to obtain 4.30 g of 
colorless crystals - 

NMR spectrum ^ (DMSO) ppm: 2.98t2H, t, J=8Hz) , 3.08(2H, t, 
J=8Hz), 7.25(2H, br-s), 7 .48-7 .58 (2H, m) , 7 .70-7 .78 (2H, m) , 
7.81(2H, br-s) 

Reference Example 13 

4- [2- [ (2-chloro-3-nitroquinolin-4-yl) amino] ethyl J benz amide 

To a solution of 8.03 g of 2,4-dichloro-3-nitroquinoline 
and 18.5 ml of triethylamine in N,N-dimethylformamide there was 
added 4.35 g of 4-(2-aminoethyl)benz^de while stirring on ice, 
aoid the mixture was further stirred on ice for 5 hours. After 
adding water and 10% hydrochloric acid to the reaction solution 
to adjust the liquid to pH 8, extraction was performed with 
ethyl acetate. The organic layer was washed with saturated 
saline and then dewatered, £tnd the solvent was distilled off 
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^mder reduced pressure, rt. residue was washed with isopropyl 
ether to obtain 5.89 fir of brown crystals. Recrystalli.atior 
from ethanol yielded yellowish brown prism crystals with a 
meltxng point of 217 .5-218. 5»c. 
Elemental analysis: C,pi„ciN^o, 
Calculated: C, 58.31; H, 4.08; N, 15.11 
Found: C, 58.32; H, 3.88; N, 15.04 

The cpnpounds for. Reference Exan^les 14-46 listed in Tables 
1 to 9 were obtained according to the method of Reference 
Exainple 13. 
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Properties 
(recrys tallira tion 
solvent) 


Elemental analysis 


Re£. 
EX.14 




yellowish brown 
crystals 
(BtCB) 
sv>: 194.0-196.0*0 


O^CIN.O 
Oalc: 0,59.30; H,4.4j| N,14.56 
Pound: 0.59.30; B,4.59| N,14.29 


Re£. 
Ex.15 


GH 


yellovish browi 
crystals 
(AcOBt) 
up: 140. 0-145. 0*C, 
decoBiposition 


C^.,ClH,p 
Calc: 0*59.401 B,4.l6r K,12.22 
Pound: 0,59.32; H,3.83; 11,12.20 


Ref . 
Ex.16 


CO^t 


orange needle- like 
crystals 

(BtOH) 
mo: 122. 0-124. 0*C 


Calc: 0,60.08; H,4.54; 10.51 
Pound: 0,60.15; B,4.32; N, 10.56 


Re£. 




yellow crystals 
opt 122. 5-123. 0»C 


0„H^01W,0, 
rnin > fiO 95* H 4 B7 • H 10 15 
Found: 0,60.83; H,4.77? N,10.19 


Ref . 
Ex.18 




yellow crystals 
mp: 199.5-201.5*0 


0^„C1N,0,S 
caxc > : v.,3U.X7; at^»iAf n,xj.#< 
Pound: 0,49.99; H,3.56; N,13.48 


Re£. 
Ex.19 


SOjHHHe 


yellow needle- like 
crystals 

(CH,CM) 
nqp: 178 .0-179. 0*0 


c AtCiw.o,s 

Calc: 0,51.37; B,4.07; N,U.31 
Pound: 0,51.46; B,3.96; N,13.47 


Ref . 
Ex.20 


SOjNHBt 


light yellow needle- 
like crystals 

(EtOH) 
mp: 183. 0-184. 5*C 


C^,C1K,0,S 
Calc: 0,52.47f H,4.40; N,12.88 
Fcmnd: C, 52.78; H,4.34; 11.12.77 


Ref. 
Ex.21 


SO^-n-Pr 


brown needle- like 
crystals 
Uso-PrOH) 
inp: 136. 0-137. 5'C 


C-A,C1N,0,S 
Calc: C,53.51; H,4.71; N,12.48 
Found: 0,53.80; H,4.70; N,12.63 


Re£. 
Ex.22 




yellow needle-like 
crystals 
(CH,CM) 
dd: 162.0-163.0*0 


0,A.C1N,O.S 
Oalc: 0,52.47; B,4.40; N,12.88 
Pound: 0,52.57; B,4.30; H,13.13 


Ref. 
Ex.23 


CHjOH 


yellow crystals 

Uao-PrOH) 
mp: 169. 0-171. 0»C 


C,^„01N,O 
Calc: C, 60.42; B,4.5i; H.11.74 
Found: 0,60.72; H,4.23; N, 11.71 


Ref. 
Ex.24 


NHMS 


yellow crystals 
(OMP-H^O) 
sip: 210.5-213.0*0 


C,A,01N,O,S 
Calc: C, 51.37; H,4.07; »,13.31 
Pound: 0,51.39; B,4.02; N.U.14 


Ref. 
Ex.25 


NHAC 


yellow crystals 

(BtOH) 
so: 190. 0-191. 5*0 


0,^,,01N,0 
Calc: C, 59.30; H,4.4d; N,14.56 
Found: C, 59.28; H,4.37; H,14.59 
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Ref. 


R- 


Properties 
(recrya tallixation 

solvent) 


1 Elemental analysis 


Ex.26 
Ref. 


NUMe 


yellow prism crystals 
(AcOEt) 
mp: 146. 5-147. 5»C 


C.^,C1N,0, 
Calc: C,60.59; H,4.80; N,15.70 
Found; C, 60.75; H,4.65; ». IS glt 


&X.27 


CHMeNUAc 


yellow crystals 
(AcOBt) 
B©: 192. 5-194. ©•C 


C„H„Clil,0, 
Calc.: C,61.09; H,5:ii; N,13.57 
Pound; C,61.06; H,S.22; N.13.37 



Table 3 



etc 







Properties 
< r ecrys talliza tion 
solvent j 


Elemental analysis 


Ref. 
Ex.28 




yellow crystals 
(MeCB) 
mp: 194. 0-196. 0*C 


C,^„ClWOS 
Calc: C.49.69; H,4.66; N, 13 . 64 
Pound: C,49.55; H,4.76; N,13.52 


Ref. 
Ex.29 


CHjOH 


yellow crystals 
(iso-PrOH) 
np: 149. 5-151. Q'C 


C^ClWjO, 
Calc: C,59.75; H,5.57; N,11.61 
Pound; C>59.65; H,5.38? W>11.53 


Ref. 
Ex.30 




yellow crystals 
(AcOEt-iso-Pr,0) 
B©: 176. 5-177. 5'C 


C,^,C1N,0,S 
Calct C,50.88; H.4.98; N,13.19 
Pound: C, 50.89; H,4.97; N,13.04 


Ref. 
Ex.31 


NRAC 


y»llow prism crystals 
(AcOEt) 
mpi 187. 5-188. 5*g 


C.^,C11I,0, 
Calc; C.58.69; H,5.44; M.14.41 
Pound: C>58.64; H,5.45; N, 14.30 


Ref. 
Ex.32 




yellowish brown 
needle-liJce crystals 
< AcOEt) 
bp; 146. 5-148. O^C 


C^,C11I,0, 
Calc: C,59.9i; H.S.sV; H,15.53 
Pound: C,59.86; H,5.73; N,15.59 


Ref. 
Ex.33 


C3IMeNRAe 


yellow crystals 
(AcOEt) 
bo: 170. 0-174. 


C„H„C1N,0, 
Calc: C, 60.50; H,6.04; N,13.44 
Found? C, 60.39? H,6>10; N,13.24 
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Properties 
( recrys tallization 
■olvent) 


. Elemental analysia 


Ref . 
Bx.34 




B 


yellow needle- like 
crystals 
(CH,CH) 
so: 232. 0-233. 0*C 


C,^C1N,0,S 
Calc: C,50.19j H,3-7af 11,13.77 
Pound: C,50.19; B,3.55f N»13.72 


Ref. 
Ex.35 




H 


yellovish brown 
crystals 
(CH,CN) 
mp: 225. 5-226. 5'C 


C.A,C1N.0.S 
Calc: C.50.19; H,3.72; N,13.77 
Found: C.50.11; B«3.55; H,13.S9 


Ref. 
Bx.36 


p-SO^ 


Me 


yellowish brown 
crystals 

(BtOH) 
mp: 235. 5-237. O^C 


C,A7ClH,O.S 
Calc: C,51.37? H,4.07; 11,13.31 
Pound: C,51.49; H,4.07; N,13.03 


Ref. 
Ex.37 


p-SO^ 


OMe 


yellowish brown 
needle- like crystals 
(BtOH) 
m>: 238. 0-239. 5»C 


:.C,A7C1N,0,S 
Calc: C, 49.49; H,3.92; N,12.82 
Pound: C, 49.44; H,3.79; N,12.90 


Ref. 
Ex.38 


p-SO,NB, 


CI 


yellow cryetala 

{EtOH) 
mot 236.0-237.0*0 


c,A,ci^,o,s 

calc: C,46.27j H,3.20f N,12.70 
Pound: C,46.29; H.3.07; H.12.54 



Table 5 





Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ref. 
BX.39 


yellow crystals 

(BtOH) 
iH>: .196. 5-197. 5'C 


C.^,,C1N,0,S, 
Calc: C,43.64; H,3.17; M.13.57 
Pound: C»43.75f H,3.06; lf,13.33 
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Table 6 





n 


Properties 
( rocrya tallixatlon 
solvent) 


Elemental analysia 


Ref. 
£]c.40 


1 


yellow needle*like 
czystala 
(EtOB) 
np: 212. 0-213. 0'C. 
decomposition 


Calc: C,48.92; hJ.34; N,14.26 
Potmdr C,49.18; H.3.26; H,14.33 


Ref. 
Ex.41 


3 


yelloir plate crystals 
(CHjCN) 
no: 215. 0-216. 0«C 


Calc : C,51.i7; H.i/o?; H,13.31 
Pound; C>51.25; H>4.09; W.lJ.oa 



Table 7 





Properties 
(recrystallixation 
solvent) 


Elemental analysis 


ReC. 
Ex.42 


yellow crystals 
(MeOB) 
Bc; 216. 0-217. 0«C 


C^,ClN.O.S 
Calc: C,48.i2; H,4.32? N,14.12 
Found; C,48.29; H>4.20; N>14.10 
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Prooerties 


Re£. 
fix. 43 


nata 


yttllovixh brown liquid 

fWL spectrum ^ (taiSO-d,) ppm: 2.32(3R, a), 2.84(2B, 
J«8Bz), 3.28(2H, J«8Hs), 6.99UH, 'd, J-8.5Hz), 7.07(2H, 
d, J-8.5BZ), 7.27(2R, d, J«8Hx)» 7.58(2B, d, J*8HxK 7.60- 
7.65I1B, m), 7.80-7.85(3H, m) , 8.36(1H, d. J«8.5Bz), 
9.98(1B, ■) 

ZR ssMCtzum V(liq) cm'*: 3416, 1528, 1160 


Re£. 
Ex.44 


NBn, 


reddish brown liquid 

NMR spectrum 9 iCDCl,) ppm: 2.89(2H, t, J»6.5Hx), 3.61(2R, 
q. J-6.5HX), 4.66(4H, s), 5.84(1H. t, J-6.5Hx), 6.73(2H, d, 
J«8H2), 7.04(2H, d, J-8HZ), 7.20-7 .35 (lOH, m) , 7.40<aH, t, 
J-BHz), 7.61{1B, J-8RX). 7.71(1B, t. J»8Bz)» 7.89C1H, d, 
J-8BX) 

Haas spectrum m/z: 532, 524(3:1, IT) 
IR spectrum V(liq) cm'*: 3416, 1522 


Ref . 
Bx.45 


CHHeOB 


yelloir crystals 

HMR spectrum 5 (CDCl,) ppm: 1.50(3R, d» J»6Rs), 3.00t2H, t, 
J-THx), 3.73(2H, q, J-7Hx), 4.92(1H, q, J-6Hs), 5.66(1B, m) , 
7.23(2H, d, J-8HX), 7.38UH, d, J-8Hz), 7 .45-7.50(lH,. m) , 
7.65-7.75UH, m) , 7.89(1H, d, J»8.5Hz) 

ZR spectrum V(KBr) cm": 3424, 1516, 1364 
Mass spectrum m/z: 370, 372(3:1. iC) 
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orange liquid 

»« ^truB, *(CDC1,) ppo: 2.09(2H, quintat, J-7.5H,) 
2.73,» t. f:7Hx). 2.89|2H, t, J.7.5Hz), 2.95(21;: t, ' 



nt •pwtxum V(liq) cm': 3392, 1522 

Haas ■peetwim a/z; 91 2. S14(^.i , try 



Reference Exainple 47 

N- [4- [2- [ (2-chloro-3-nitroquinolin-4-yl) ami-no] ethyljphenyl] -N- 
methylacetamide 

To 2.59 g of 2-chloro-N-I2-[4-(methylamino)phenyl]ethyll-3. 
nitroquinoline-4-amine there were added 26 ml of pyridine and 
6.9 ml of acetic anhydride, and the mixture was stirred at room 
temperature for 1.5 hours. The solvent was distilled off under 
reduced pressure and the residue was washed with isopropyl ether 
to obtain 2.72 g of yellow crystals. Recrystallization from 
ethanol yielded yellow prism crystals with a melting point of 
176. 5-177. O'C. 

Elemental analysis: C^j,ClN,0, 
Calculated: C, 60.23; H, 4.80; N, 14.05 
Pound: C, 60.28; H, 4.70; N, 14.01 

The compound for Reference Example 48 listed in Table 10 was 
obtained by the same method as Reference Example 47. 



Table 10 



NH 

NO, 



oic 



- 46 





Prx7p«rtle8 
( reczys tallizm tion 
volvent) 


glciwnrnl BnalysiA 


Ret. 
BX.48 


yellov priBm crystals 
(THF) 
bd: 171. 0-172. 5«C 


<LA,C1H0 
Calc: C,59.63j H,5.75y 9,13.91 
Pound: C,59.50; B»5.63f N,13.95 



Reference Exanqple 45 

2-'Chloro-5, 6,7, 8-tetrahydro-N- [2- (4- (N-methylbenzylamlno) phenyl J 
ethyl] -3-nltroquinoline-4-amine 

To a suspension of 36.8 g of 2-chloro-5,6,7,8-tetrahydro-N- 
[2- (4- (inetfaylainino)phenyl] ethyl] -3-nitroquinoline-4-ainlne, 14.1 
g of potassium carbonate and 370 ml of N, N-di methyl formamide 
there was added dropwise 12.4 ml of benzyl bromide at room 
temperature while stirring. After stirring at room temperature 
for 14 hoiirs, the reaction mixture was added to. ice water and 
extracted with methylene chloride. The extract was washed with 
water and then'dewatered and concentrated Under reduced pressure. 
The residue was purified by column chromatography [silica gel, 
methylene chloride /n-hexane (1:1)] to obtain 41.9 g of a red 
liquid. 

IR spectrxim v(liq) cm'* : 3432, 1580, 1522 
Mass spectrum m/z : 450, 452 (M\ 3:1), 210(BF) 

NMR spectrum * (CDCl,) ppm ; 1. 65-1.80 (4H, m) , 2.02-2 .15 (2H, m) , 

2.70-2.85(4H, m) , 3.03{3H, s) , 3.30(2H, q, J=6Hz) , 4.33(1H, br- 
s), 4.53(2H, s), 6.71(2H,-d, J=8.5Hz), 7.01(2H, d, J=8.5Hz), 
7.15-7.38(5H, m) , 7.22(2H, d, J=7.'5Hz), 7.24(1H, t, J=7.5Hz), 
7.31(2H, t, J=7.5Hz) 

Reference Exasiple 50 

N- [4- [2- 1 (2-dibenzylamino-3-nitroquinolin-4-yl) amino] ethyl] 
phenyl ] acetamide 

A mixture, of 5.75 g of N- [4- [2- [ (3-amino-2-chloroquinolin- 
4-yl)amino] ethyllphenyl]acetamide and 11.9 ml of dibenzylamine 
was stirred at 100"C for 10 hours. Water and 10% hydrochloric 
acid were added to the reaction mixture, the precipitate was 
filtered off, and the mother liquor was extracted with methylene 
chloride. The extract was washed with water and then dewatered, 
and the solvent was distilled off. The resulting reddish orange 
oily residue was purified by column chromatography [silica gel. 
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IR spectrum v(liq) an'* : 3320. 1668, 1522 

NMR spectrum * (CDCl,) ppm : 2.15(3H, s), 2.88(2H, t, J=7H2) 
4.03(2H. q, j=7Hz) , 4.50(4H, s) , 7 . 00-7 .30 {13H. m) , 7.42{2H,' d 
J=8H2), 7. 50-7. 60 (3H, ffl) , 7.92 (IH. d. J=8H2) 

The compounds for Reference Examples 51-54 listed in Tables 
11 and 12 were obtained by the same method as Reference Example 



Table 11 



HOMtHC 



Ref . 
£x.51 



— ^Tf-r — Propertiea 

reddish orange liquid 



zreaaian orange liquid 

^^?^^J^^^^ 1.48(3H, d, J«6.5Hz), 1.78(1H, 

^"^I'Ji'itV^' t. J.7HZ), 3.96(2H, q, J.7H2). 4.50(4H, 



m). 7.9a(lR, d, J-8HZ) 

IR apectxura V(llq) csaS 3352, 1525 
Mass ape ctrun m/z; 532 flT^ 



_ Tahle 12 



Ref. 
Ex.52 


NHAc 


n 
2 


— Properties 

orange liquid — ~ — 

NMR spectrum * (CDCl,) ppm: 1.65-1.85 (4H, m) , 
VWilu' 2 £0-2.50(2H, m), 2 . 60-2 .75 {2H, m) , 
2l s ?*!?-*^:^^^; 3.45(2H, td, J-7, 6lte), 4.34UH, 
? in?;nS*^J h 7.11(2H, d, J-8.5H*), 7.15- 
7.30(10H, m), 7.41(2H. d, Jr8.5Hz) 

IR spectrum Vt^irjX cm>: 3316, 1670. 1518 


Ref. 
Ex.53 

ieT 




1- 


reooisb orange liquid 

spectrum * (DMSO-d,) ppmi 1.95-2.05(2H, m) , 
^^fSi?"':!^;^'?:?''*' ^ "t^H, t, J-7HZ), 3.00UH, t, 

7:7Jl2'2r^d/ai2^I>''^^' ^•«'«>' 

IR gpectrum V(lia) cm-'; 3352, 1560, 1336 


Bx.54 


NBn, 


1 


reddlaH orange liquid 
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f 






BMR vpectnim ^ CCDCl,) ppm: 2.04(2B, quintat* 
J-7.5BS), 2.75I2B, t, J-7BxK 3.76 (2B» t, J»7.5Hs), 
3.08(2a« t, J-7.3BX), 3.€9{2B, q» J-7Bs)^ 4.40(4B, 
a), 4.63(«H, 6.68{3B, J*8.5Hx). 6.99C2H, 
J-e.5Hz)» 7.13(4B, d, J-BBs>, 7.20-7.30(X2B« ■) . 
7.32 (4B, t, J»8Bx) 

IR •pwrtxum V(Uq) cm'S 3344, 1533 
Mass n>ectzuB b/x: 673 CIT) 



Reference Example 55 

4- [2- [ (2-N-methyll5en2ylamino-3-nitroquinplin-4-yl) amino] ethyl] 
benzenesulfonamide 

After dissolving 2.41 g of 4-[2-[ (2-chloro-3-nitroquinolin- 
4 -yl) amino] ethyl] benzenesulfonamide in 7.6 ml of N- 
methyll)enzylamine, the solution was stirred at lOO'C for one hour. 
After cooling the reaction mixture to room temperature, 5% 
hydrochloric acid was added and extraction was performed with 
methylene chloride. After washing the exti^act first with water 
and then with saturated saline and dewatering, the solvent was 
distilled off under reduced pressure. The residue was purified 
by column chromatography [silica gel, methylene chloride/ ethanol 
(50:1-40:1)1 to obtain 2.34 g of reddish orange crystals. 
Recrystallization from methanol yielded reddish orange crystals 
with a melting point of 156 . 0-157 . 5**C. 
Elemental analysis: C,,H,;fcI,0,S 
Calculated: C, 65.05? H, 5.90; 15.17 
Found: C, 64.81; H, 5.91; N, 14.90 

Reference Example 56 

4-[2-[ (3-amino-2-chloroquinolin-4-yl) amino] ethyl] benzamide 

After dissolving 2.05 g of nicJcel chloride- 6H,0 in 32 ml of 
methanol and adding 1.18 g of sodium borohydride at room 
temperature, an N,N-dimethylf onnamide solution containing 6.41 g 
of 4-[2-[ (2-chloro-3-nitroquinolin-4-yl)amino]ethyl] benzamide 
was added. Next, 0.65 g of sodium borohydride was gradually 
added. After filtering off the insoluble portion, the solvent 
was distilled off under reduced pressure and a mixed solution of 
water, ethyl acetate and methanol was added to the obtained 
residue prior to extraction. After washing the organic layer 
with saturated saline and dewatering, the solvent was distilled 
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Off under reduced pressure. The residue was purified by column 
chro^tography (silica gel, .ethylene chloride/.ethanor,3o'r 
10:l)J to obtain 2.88 g of light bro«n crystals 
Recrystallization from ethanol yielded light yellow crystals 
with a melting point of 220. 0-220. 5"C. 
Elemental analysis: C^,C1N,0 
Calculated: C, 63.44; H, 5.03; N, 16.44 
Found: C, 63.28; H, 4.93; N, 16.24 

The compounds for Reference Examples 57-94 listed in Tables 
13 to 25 were obtained by the same method as Reference Example 
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Table 13 







Properties 
( recxyataXli.x8tion 
solvent) 


Elemental analysis 


Re£. 
Ejc.57 


CC3NHMe 


light green crystals 
(BtOB) 
no: 148. 0-150. O'C 


C^,C1N,0 
Calc: C, 64.31; H,5.40> 17,15.79 
Pound: C,64.39f H,5.41f W,15.97 


Re£. 
Ex.58 


oa 


faint brown crystals 
(AcOBt) 
ibp: 218. 0-220. O'C 


Calc: C,65.07; H,5.14; R,13.39 
Found: C,65.04; R,4.93; n,U.29 


Ref . 
Ex. 59 


CO,Et 


faint brown needle- 
like crystals 
Uao-Pr,0) 
sop: 113. 0-115. ©•C 


CL^ClHjO, 
Calc: C^64.95; H,5.45; N«U.36 
Found: C,65.09; B,5.41; H,11.40 


Ref. 
Ex. 60 




light green crystals 
(BtOH) 
mp: 113. 0-115. O'C 


C H„C1W,0, 
Calc: C,65.7l; H,5.78; N,10.95 
Found: C»65.61; B,5.82; 19.10.95 


Re£. 
Ex. 61 




brown needle-like 
crystals 
(MeOB) 
WDt 202. 5-204. O-C 


C.^,C1N,0S 
Calc: C.54,18; R/4.55; N,14.87 
Found: C,54.11; H,4.47; N,15.07 


Ref. 
Ex. 62 


MHHs 


light brown crystals 
( AcOEt-n-Hexane ) 
hd: 125. 5-126. 5'C 


calc: C,55.31; H,4.90; N,14.33 
Found: C,55.14; B,4.81; N,14.09 


Ref. 
Ex. 63 


NBTb 


colorless crystals 

(iao-PrOH) 
ixvt 142. 0-142. S^C 


C„H„C1N,0,S 
Calc: C»61.73; R/4.$6; N,12.00 
Found: C,61.61; B,4.84; N,11.82 


Ref. 
Ex. 64 


NHAC 


light yelloiO>risB 
crystals 
(CH,C1,) 
am: 161. 5-163. 9*C 


C,A.C1B.0 
Calc: C. 64.31? B,5.40; N,15.79 
Found: C,64.12; 8,5.24; N,15.65 



i 
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Tabla 14 



Re£. 


5" 


Properties 

Irecryataliixation 
solvwnt^ 


Elemental analysis 


Ex.65 
Ref . 


so^ 


light brown czystals 
{IMF-H,0) 
np: 201. 5-202, ii»r 


' C,^,C1N,0,S 
Calc.: C.53.61; H,5.i6; H,14.71 
Pound: C,53.67; H.5.46? W.ll.-T^ 


Ex.66 
Ref . 


mfic 


colorless crystals 

(Benzene) 
no; 134. 0^134. 5«p 


g H ClN 0 
Calc: C,63.59; H,6.46; 1I,15 61 
Found: C,63.87; H,6.50; H>15.50 


Ex.67 
Ref. 


NMeAc 


Drown needn^iIjS 
crystals 
(AcOBt) 
no: 156. 0-158. 0»r 


C H cilfO " 

Calc: C,64.42; H,6.76; H,15.03 
Found: C,64.38; H,6.75; H,14.93 


Ex.68 


CBMeNBAc 


woiorxess crystals 
(CI^Clj-n-Hexane) 
no: 132. 0-134. OT 


C„H„C1H,0 
calc: C, 65.19; H,7.03; N, 14.48 
Pound: C,65.0tf H,7.15; N,14.40 



Table 15 



Ref. 


R- 


R* ■ 


Properties 
( recrya talliza tlocj, 
solvent y 


Elemental analysis 


Ex.69 
Ref. 


n-SO/JH, 


H 


greenisn brown 
crystals 
(CH,QI) 
WD I 158. 0-160. 0*r 


C,,H„C1N,0,S.1/8H0 
Calc: C,53.86; H,4.59; N,14.78 
Found: C,53.78; H,4.34; N,14.67 


Ex.70 
Ref. 


p-so^ 


Me ~ 


light brown 
crystals 
(EtOK) 
BO: 201. 0-202. 0*r 


C,^,C1N,0,S 
Calc: C,55.31; H,4.90; N,14.33 
Found: C,55.32; H,4.96f N, 14.11 


Ex.71 


P-SO^ 


C2Me 


light brown 
crystals 
(EtOR) 
pp; 196. 5-198. 0»g 


C,^,C1N,0,S 
calc: C,53.13f H,V.71; N,13.77 
Found: C,53.15; H,4.71; M.13.87 
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Properties 
(recrystallisatioo 
solvent) 


Blesental analysis 


Ra£. 
ex. 72 


light brown crystals 
(AcOBt) 
bo: 17«. 0-177. 0«C 


C^,C1N,0,S, 
Calc: C,47.05; H,3.95; K,14.63 
Found: C,47.03; H»3.89; N,14.41 



Table 17 





n 


Properties 
( r ecrys tallixaticn 
solvent 1 


Elemental analysis 


Re£, 
Ex. 73 


1 


light yellowish brown 
needle-like crystals 
(BtOB) 
np: 302. 0-203. O'C 


CA,C1NAS 
Calc: C,52.96; H,4.17; N,15.44 
Found: C,52.88; H«4.29; N,15.19 


Re£. 
Ex.74 


3 


light green needle- 
like crystals 

(MeOH) 
m?: 163. 0-166 .J)*C 


cA,ciN,o,s 

Calc: C,55.3l; H,4.90; N,14.33 
Found: C,55.21; H,4.99; N,14.09 



Table 18 






Properties 
(rccrystallization 
solvent) 


Elemental analysis 


Ref . 
Bx.75 


light yellow crystals 

(AcOBt) 
no: 182.0-183.0% 


Calc: C,65.0f?"H*%0i H,15.17 
Found: C,64.81; H,5.91; N,14.90 



- 53 - 



Tahl9 19 









rropertisa 
(recrystalllxatlon 
solvent) 


EXoDental analyaia 


Ex.76 


gray crystals 
(DMF-H,0) 
bp; 208.0*210. Q*p 


Calc: 
Found: 


C,68.28; H,tf.30; H,13.27 
C,68.30; H,6.30; N.13.25 




Ref . 

E3C.77 


R" 

SOjNHMe 


Properties 

green liquid ' — ' ■ 

NMR spectrum ^ (tMSO-d,) ppm: 2.38(3H, d, 
?!;^'t^*; 2 93(2H. t, J-7.SH2), 3.50{2H, 
td J-7.5, 7Hx), 4.93(2H, br-s) , 5.27{li, 

7^45UH, m) 7.65(2H, d, J«8.5Hx), 7.66(1H, 

f^^M^-^d^ ' ■'-^O'l^' dd, J.8.5, IHz). 
7.95(1H, hr-s) 

XR spectrum V{llq) cm"*: 3360, 1360, 1184 
Mass spectrum m|/« g 390> 392{3;1. M*! 


Ref. 
Ex.78 




greeir liquid * 

NMR spectrum ^ (DMsO-d.) ppm: 0.95(3H. t, 
a-7.5Hz), 2.70^2.80(2H, m) , 2.95(2H, t 
J«7:5H2), 3.50(2H, g, J»7.5Hz), 4.90(2H, 
^''I'A'i^i^' ^' J=7.5Hz), 7.30-7.45(5H, 
B). 7.60.7.80(3H, m) , 7 . 80-7 .90 CIH, m) 

IR spectrum V(liq) cm*: 3352, 1386, 1184 
Mass spectrum m/x: 404. 406n?l 


Ref. 
Bx.79 


SOJNH-n-Pr 


green liquid " " ' 

»Oni spectrum ^ (mso-d,) ppm: 0.80(3H t 
i'^'^^L f-^5(2H, sextet, J=7Hz), 2.65(2H, 
J-7HZ), 2.90{2H, t, J=7.5H2), 3.50(2H 
q, J-7.5HX). 4.95 (2H, br-s). 5 25(iH, t 
J-7.5HX), 7.35-7. 45(5H, m) / l.is-l^o (Ik 
m), 7.85-7.95(UI, m) '.7Ui3H, 

IR spectrum V(liq) cm-'r 3352, 1380. 1160 


Ref. 
Ex.80 




deep green liquid 

NMR spectrum * CDMSO-d.) ppm: 2.57(6H, s) , 
^' J-7HX), 3,53(2H, q, J=7Hz), 

I V^'.J'l' ^•*4(2H, d, J-8.5HI). 7.59(2H, 
d, J-8.5HX), 7.66 (IH, dd, J=r8, IHx) , 
7.90(1H, dd, J-B, iHx) ' 

IR spectrum V(liq) cm": 3360, 1338. 1186 
Mass spectrum m/T. 404, ^ofifl-i m*i 




dark green liquid 
— . 1 MHR apectrum CPMSO-d,) ppm* 2.83(2H. t. 
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3.45(2H, J-7.9Hs). 4.45(2B» 




CH,OH 


J-5.5H2), 4.90(2B. 4.96(1B. t. 


SX.8X 


J-5.5HX), 5.24(1B^ J-7.5Bs)^ 1,U{2B, d. 






J-8HZ), 7.2I(2H* d, J»8Bx), 7.35-7 .45 C2B, 






m), 7.68(ia. dd» J-8.9,2BX), 7.97(1B, dd. 












III spttctxum V(liq) cm": 3352 






Mass Bpectzim m/zz 327, 329(3:1, If) 
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Table 31 




Ref . 
Ex.83 


R- 
NBn, 


Prooerties ~ 

NMR spectrum * (CDCl,) ppm: 2.83 {3H t 
i'll^l' 3.^4<2H, q, J=6.5Ht), 3.76(1H, t 

t'lVi^i J-8.5H2), 7.06(3H, d, J-B.Saz) 

IR flpectr\nn V(liq) an": 3440, 3356 
Haaa epectrvm m/2: 432, 494(3:1, M*) 


Ref. 
Ex.83 


CRMeNRAc 


lOm spectrum ^ (DMSO-d,) ppm: a.30(3H. d, 
-J'^SHZ , 1.82(3H, s), 2.81(2H, t, 
i'U^^' 3.44(2H, td, J=7.5; 7HzK 
4.85(1H, q j.7.5Hr), 4.90(2H, 5.24(1H, 
t, J-7HZ), 7.03 (2H, d, J»8Hz), 7.18(2H li 

J-?:^^)' ^•^"-^-'^^^t"*' «>' 8.07(1H, d, 

IR spectrum V(Xiq> cm": 3336, 1656 
Mass SDoctr\am m/z: 382 (H*) 


Ref. 
&X.84 


NMeAc 


colorless liquid ~~ ' ~ — 

NMR spectrum ^ (laMSO-d,) ppm: 1.74(3H, s) 

^'V52\'^'.^r"'>' 3.11 (3H, s), 3.50{2H,' 
q, J-7HI), 4.90{2H, hr-s), 5.26(1H t 

i'l^ll'.'^'i^^^^* J=B.5Hz), 7.24(2h; d, 
"J'M"?^' 7 '30-7. 45 (2H, m), 7.67(lA, dd? 
J»8rB,lHr), 7.92(lH, dd, J-8.5, iHx) 

IR spectrum V(liq) cm*': 3344, 1646 
Mass spectrum m/z: 368 (iT) 



f 
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Tible 22 



OX 







Properties 


Re£. 
Bx.85 




brown liczuid 

NKR spectzTss ^(EHSO-d.) ppm': 1.60-1.75(43, a), 
2.44(2H, t, J-6BZ), 2.56(2H, t, J»6Hs) « 
2.73(2H, J>7.5Hz), 3.2e(2B. td, J«7.5, 
6HZ), 4.36(2B, br-s) , 4.41(1H, J-6Hz), 
4.45(2a, d, J»6Bz)« 4.96(1B, .J«6Rz)* . 
7.13(2B, d, J-8.5RZ), 7.21{2R, d, J«6.5Bz) 

m spectrum V(Xiq) cm": 3352 

Haas spectrum m/z: 331« 333(3:1. it). 


Ref . 
Ex.86 


HBHb 


light brown liquid 

NMR spectrum ^ (IHSO-d,) ppm: 1. 60-1.75 (4H, m) , 
2.41(2H, t, J»6Hz), 2.57(2B« t, J»6Bz), 
2.70(2H, t. J»7Hz), 2.92(3B« s) , 3.28(2R. Q, 
J-7BZ). 4.36(2H, br-s), 4.40(1B, t, J-7Hz), 
7.11(2a, d, J*B.5Hz)« 7.14(2B« d, J-8.5Bs), 
9.46(ia, br-8) 

IR spectrum V{liq) cm**: 3356, 3264, 1336, 1154 
Mass spectrum m/z: 394, 396(3:1, H*) 


Ref. 
Ex.87 


IlKeBn 


brown liquid 

NMR spectrum 5 (CDCl,) ppm: 1.60-1. 80 (4B, m), 
2.20-2.35(2H, m) , 2 .65-2 .80 (4H, m) . 3.02(3H, 
s), 3.20-3.40(3H, m) , 3.52(2H, br-s), 4.52(2R, 
8), 6.70(2H. d, J*8.5Hz), 7.05(2H, d, 
J-8.5KZ), 7.15-7.40(5B, m) , 7.21(2B, d, 
J-7.5RZ), 7.20-7.30(lB, m) , 7.31(2B, t, 
J-7.5HZ) 

ZR spectrum V(liq) cm'': 3356 

Mass spectrum m/z: 420, 422(3:1. M*) 
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Tmhl% 23 



Ref . 
Ex.68 



Propertiea 



light or»en liquid ■ 

NMR nmctrum * (IWSO-d,) j^: 3.32(2H, t, 

7.35-7. 45(7H. m), 7 49(lS 
td, J-6.1H«), 7.67C1H, dd, J-8,1H2). 7 MIllT 
dd, J-8,1H2), 7.95-8.00(lH, m) ^-"(IH, 

p spectrum VUlq) cm**: 3428, 3330. U80 



— r Wtl J 

MasB spectrum m/z: 37$, 



378(3:1, M') 



Re£. 
Ex.89 



p-SOjNH, 



CI 



reacusli brown crystals ' ~ 

NMR spectrum 5 (DMSO-d,) ppm: 2.91(2H, t, 

7^? JS' 2*' 2.5Hr), 7.40(2H, d, J»8.5Hz), 

al? J2' 2' 7.73(2H, -d, J.8.5HX): 

8. OKIE, d, J«2.5Hz) 

^^,1?^*^^^^^*'^ cm-': 3444, 3372, 1330, 1160 
wass spectrum m^^«. a xq, 412. 4i4(9;6-l. i>r) 
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Tabl* 34 





R* 


Properties 


Re£. 
Ex.90 


CHHeOR 


yellowiflb brown liquid 

NMR spectrum * (CDCl,) ppm: 1.50(3H, d, J-6Hx). 
i:.75(lH, hr-e), 2.92(2H, t, J-7Hx), 3.46(2H, 

4.50(4B, m), 4.90(1B, q, J-6Il2)« 7.15- 
7.40(17Br m)> 7.77 (IH, d, J-7.5HZ) 

IR epectrun VCliq) cm': 3416 
Mass SDcctrum n/z: 502 (M*) 


Ref. 
Ex.9i 


NUeAe 


brown liquid 

NHR spectrum ^(0)01,) ppn: 1.86 OB, br*0) » 
2.94 (2R, t, J«7Hz), 3.25(3B, br^s), 3.48(2B, 
td, J«7,5.5Bz), 3.60(1H, t. J»5.5Bz), 4.01(2B, 
br-8), 4.31(4B. s) , 7.12{2B, d, J-8Hz), 7.18- 
7.42<15B, m), 7.79(1H, d, J=»8.5H2) 

IR spectrum V(liq) c»'*: 3420, 3370, 1660 
Hass spectrum m/s; 529 (K*) 


Ref. 
Ex.92 


HBAe 


brown liquid 

NMR spectrum ^ (CDCl,) ppm: 2.17t3B, u) » 
2.88(2B, t, J-6.5HZ), 3.44(2R, t, J-6.5Hz), 
3.57J1B, br-s), 4.00{2H, br-s), 4.50(4B, s) , 
7.13{1B, br-s). 7.15-7.30a3H. m) , 7.36(1H, t, 
J-7.5RX), 7.40-7.45(3B, m) , 7.78(1B, d, 
J»8.5Bz) 

ZR spectrum V(liq) cm'*: 3324, 1670 
Mass spectrum m/z; 515 (M*) 
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Table 25 



NBR] 





_ R- 


n 


--r Propertlea 

brown liqxUd ' ' 1 


Re£. 
Ex.93 


NRAc 


2 


KMR B^ctnim ^(CDCl,) pi»: 1.60-1.80(4H, m) 
2.17(3H, a), 2.20-2.35(2H. n) , 2.65-2 75 (2H 
Vk L^V^^ ^' J-6.5HZ), 3.3i{2H t 
7"fi^2S^'^^-*^*2H, br-B), 4.23(4H. » , 

IR apectivm V(llq) cm*: 3412, 3320, 1668 
Mass roectrum m/i. 519 (M*) 








green liquid *" 


Re£. 
Ex.94 


NBn, 


1 


NMR JPectriim * (CDCl,) ppm: 2.02(2H, quintet, 
J-6.5HX), 2.€2(2H, t, J-g.SHx), 2.83(2H t 

T S ' «'85«2H, J-8.5HX), 7 15 2M, t 
ollll^]' ^•20-7.30(14H, m), 7.32(4h: t,' ' 

» spectrum V(liq) cm**: 3384 

MasB spectrum m/r: 6^:^^M-y 



Reference Example 95 

4- [2- (4-chloro-lH-iinida2o [4. 5-c] quinolin-l-yl) ethyllbenzamide 
Dpon adding 10 ml of ethyl orthoformate to 2.45 g of 4-t2- 

((3-ajnino-2-chloroquinolin-4-yl)amino]ethyl]ben2ainlde, the 
mixture was stirred at 80-120''C for 5 hours. After addition of 
n-hexane at room temperature, the precipitated crystals were 
filtered off and washed with isopropyl ether to obtain 2.29 g of 
Ixght brown crystals. Recrystallization from acetonitrile 

yielded colorless crystals with a melting point of 287. 0-288. Cc. 

Elemental analysis: C^„C1N,0 

Calculated: C, 65.05; H, 4.31; N, 15.97 

Found: C, 64.80; H, 4.08; N, 16.15 

The compounds for Reference Examples 96-147 listed in Tables 

26 to 34 were obtained by the same method as Reference Example 

95. 
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TmhX* 36 



oX 

op«rties BlenentaX analysis 

Btallixstlon 

oXvent) 

jht brown ' C^,C1N,0 

rystals Calc: C,65.84; H,4.70; N,15.36 









Properties 
( recrystalliss tion 
solvent) 


Blenental analysis 


Re£. 
Ex.96 


CQNHMe 


H 


li.0ht brown 
crystals 

(EtOH) 
rap: 220. 0-222. O'C 


' C^,C1N,0 
Calc: C,65.84; B,4.70; N,15.36 

Found: C, 65.66; H,4.76; N,15.07 


Kef. 
Ex.97 


OH 


B 


light brown 
crystals 

09 : 231. 0-232. 0*C 


Calc: C, 66.77; H.4.36; N,12.98 
Found: C»67.04; B,4.06| N»13.07 


Re£. 
Ex.98 


CO,Et 


B 


light brown 
czystals 
(iso-PxOH) 
mp: 128. 0-129. 0*C 


C„B„C1N,0, 
Calc: C, 66.40; H»4.78; N,11.06 
Found: C,66.50; B,4.57; N.11.05 


ReC. 
Ex.99 




B 


colorlesa crystals 

(BtOB) 
up: 165. 5-167. S'C 


..p^ClNO. 
Calc.t C,67.09; B»5.12; N»10.€7 
Found: C, 67.13; B,5.08; N,10.72 


Rcf. 
Ex.100 


SO^NREt 


B 


light green 
crystals 
(BtOB) 
no: 205. 0-206. 5*C 


C^„C1N,0,S 
Calc: C»57.90; B,4.62; N,13.50 
Found: C, 58.18; B,4.59; N,13.53 


ReC. 
Ex.XOX 


SOJ«H-n-Pr 


B 


light yellow plate 
crystals 
(MeOB) 
mp: 231. 5-234. 5*C 


C,B„C12IAS 
Calc: C,58.80; B.4.93; H,13.06 
Found: 0,58.66; B,4.71; N,12.93 


Ref . 
Ex.102 




H 


light yellow 
crystals 

(CH,CN) 
mp: 233. 5-235. 0*C 


C,A.C1HAS 
Calc: C, 57.90; B,4.62; N,13.50 
Found: C,S7.71; B,4.33; N.13.26 


Ref. 
Ex.103 


so^ 


B 


light yellowish 
brown crystals 
(DMF-H,0) ' 
bp: 265. 0-266. 5«C 


c,A.ciw.o,s 

Calc: C,55.a9; B,3.91; N,14.48 
Found: 0,55.72; B,3.73; N,14.52 


Ref. 
Ex.104 


SO/OlMa 


B 


yellow crystals 

(DMF-H,0) 
u%>i 216. 5-217. 5-C 


C,^,,01H,0,S 
Calc: C,56.93; B,4.27; N.13.98 
Found: C, 56.79; B,4.43; N,13.80 
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Table 27 




(recryatalliration 
solvency 



Elemental analysis " 



Ref . 
Ex. 105 



SOJIHMe 



Me 



Ref . 
Ex.106 



SO,NHMe 



Et 



Ref. 
Ex.107 



Ref. 
Ex.108 

Ref. 
Ex.109 

"ReF 
Ex.110 

"ieT 
Ex.111 



Ref. 
Ex.112 



Ref. 
Ex.113 



Ref. 
Ex.114 

"ReF 
Ex. US 



SO,NHNe 



SO^NBNe 
CH,OH 
CHjOH 
NHMs 



n-Pr 



NHMs 



NHMs 



NHMs 



NHMs 



n-Bu 



n>Bu 



Me 



Et 



:olorless crystals 
253.0-254 



tap 



.0"C 



yellow crystals 
(DMF-H,0) 
mpt 272.5-271 ^'n 



Calc. : 
Found: 



C^,C1N.0,! 
C>57.92; H,4.40 



S 

62; 



light yellow crystals 
(EMF-HjO) 
_inp: 260.5>261.5»r 



Calc. : 
Fcmnd: 



C IL,C1N,0,S 
C,58.V? H,V.33; 
P^Se.61; H,4.87; 



N,13.50 



light brown crystals 
(EMP-H,0) 
; 20 5. 5-206. 0»r 
light brown crystals 
(BtOH) 
19 1.0>i93.QOr 
light yellow crystal! 
(AcOBt) 
- 177.5-17B ^•n 
colorless prism 
crystals 
(EtOH) 
wp: 218. 5-220. Q*r 



calc: C,597i5; H;5l23; 
Found: C,S9.70; H.5.21. 



N,13.06 
N,12.95 



N, 12.65 
Na2.51 



Calc. 
Pound ; 

Calc. 
Found : 

Calc. 
Pound: 

Calc: 
Found: 



C^,C1N.0,S 
C,60.4?; h/s.SI; 
C .60.45; H>5.4 7: 
^ ..,^lA.ClN,0 
C,67.56; H,4.77; 
C,6 7.58; H.4.5 B; 

C,70.J5; H.6.14; 
C,7 0.16; H.6.03 ; 

C,56.93; H,4.27; 
C,56.95; H,4.26; 



N,12.26 
N> 12.25 

12.44 

12.27 

N,10.67 
N>10.61 

N,13.98 
N, 13.77 



light brown crystals 
(BtOH) 
gp: 249.0-250 .0' 



n-Pr 



n-Bu 



light brown prism 
crystals 
(EtOH) 
J!^t_240.0>240.5»r 



C^.C1N,0,S 
Calc: C,57.90; H,4.62; N,13.50 
Found: C, 57.96; H,4.74: N,13.21 



Calc J 
Fotuid: 



C„H„C1N.0,S 
C, 58.80; H,4'.93; N,13.06 
C,58.67; H,4.84; N,12.94 



— ~ — -"^.vv- 
colorless crystals 
(MeOH) 
22 1. 5-224. O'g 
light yellow crystals 
(MeOH) 
_199.5-200.5*C 



C^,C1N,0,S 
Calc : C, 59.65; H,5'.23; N, 12.65 
l^xmdi C,5 9.65; H.5.15; N.12.63 

C^,C1N.0,S 

Calc: 0,60.45; H,5.51; N,12.26 
Found: C,60.45; H,5.44; W, 12.20 
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Tabl* 38 





R- 




Properties 
( recryatallixation 
solvent) 


Eleoiental analysis 


Ref . 
Ex. 116 


NBTs 


R 


light yellow needle- 
like crystals 

WD'. 246. 5-247. 0*C 


C^ClN^OjS 
Calc: C,62.95; B»4.44; 11.75 
roujiu. a,%»jo! N«U.liJ 


Re£. 
Ex.117 


NHAC 


B 


colorless crystals 

(EtOH) 
mo: 276. 0-277. O^C 


C^,ClH.O 
Oalc: 0,65.84; H,4.70; N,15.36 
Found: 0,65.66; H,4.76; N, 15.09 


Re£. 
Ex.118 


NHAc 


Me 


£aint yellow needle- 
liJce crystals 
(MftOH) 
np: 250.0-251.0*0 


CjjH„OlN,0 
Oalc: 0,66.58; H,5*.05; N,14.79 
Found: 0,66.46; B,5.03; N,14.80 


Ref. 
Ex.119 


NRAC 


Bt 


yellowish orange 
crystals 
(AcOEt) 
BJDt 215. 0-215. 5'C 


OaHjjOlW.O 
Oalc: 67.26; H,5.39; K, 14.26 
Found: 0,67.44; H,5.41; N*14.22 


Re£ . 
Ex.120 


NHAc 


n-Bi2 


light brown crystals 
(MeOR) 
bid: 220. 0-220. 5*C 


C„H„C1N,0 
Oalc: 0,68.48; H,5.99; N,13.31 
Found: 0,66.47; B,6.00; N,13.58 


ReC. 
Ex.121 


NMeAc 


B 


colorless needle- like 
crystals 

(EtOH) 
in>t 137.0-137.5*0 


Oalc: O,66.^b^'H?5?05; N, 14.79 
Found: 0,66.50; H,4.96; N.14.77 


Re£. 
Ex.122 


NMeAc 


He 


colorless crystals 

(iso-PrOH) 
np: 248.5-249.0*0 


Oalc: 0,67.^; H,5.39; N,14.26 
Pound: 0,67. 30| H,5.42; N,14.24 


Re£. 
Ex.123 


NHttAe 


Et 


faint brown prism 
crystals 

(THF) 
mp: 233.0-234.5*0 


OA,01N.O 
Oalc: 0,67.89; H,5.70; N,13.77 
Found: 0,68.06; H,5.58; N,13.94 


Re£. 
Ex.124 


NMeAc 


n-Bu 


colorless crystals 

(AcOBt-iso-Pr,0) 
mp: 175.5-176.0*0 


0,AtC1N.O 
Oalc: 0,69.03; R,6.26; N,12.88 
Found: 0,69.07; H,6.22; N,12.85 


Re£. 
Ex.125 


NBn, 


n-Bu 


colorless crystals 

. (AcOEt) 
bp: 151.5-152.5*0 


C,A,C1N, 

Oalc: 0,77.33; H,6.31; H, 10.02 
Found: 0,77.42; H,6.29; N, 10.11 


Re£. 
Ex.126 


CRMeNKAc 


Et 


light yellow crystals 
(AcOEt) 
no: 188.5-190.5*0 


C,^.,01N.0 
Oalc: 0,68.48; H,5.99; N,13.31 
Found: 0,68.37; R,6.11; N,13.21 
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Table 29 




Re£ 
Ex.128 



Ref 
EX.129 



Ref. 
Ex.130 



Ref. 
Ex.131 

Ref 
Ex.132 



Ref. 
Ex.133 

Ref 
Ex.134 



Ref. 
Ex, 135 



NHMb 



NHMs 



NHHs 



NHAC 

NHAc 
NKAc 



NMeAc 



Me 



light yellowish brown 
crystals 

247. 5-249. 5*C 



colorless crystals 
(iso-PzOR) 

_gpt 202, 0-204. Q*r 



n-Bu 



Me 

Et 
n-Bu 



colorless prism 
crystals 
(EtOR) 
nip: 247.Q-2Aft non 



colorless needle-like 
crystals 
(AcOEt) 
M>: 164. 0-165. Q»r 



Calc : C,55!«3«4?90; N,14.33 
Found: C,55.03; H,4.76; NaJiio 



Calc.; 

Found: 



c, 
C,56 
C,56.51 



Calc: 
Found: 



C,57 
C,57.34 



H,5.23; N,13.84 
H>5.41; N,13.57 



H,5.53; 
H,5.72; 



W,13.37 
N,13.1S 



colorless crystals 
(MeOR) 
_ 24 7. 0-249. 0»r 
colorless needle-like 
crystals 

(EtOH) 
249. 0-250. O'g 
colorless crystals 
{AcO?t) 
-- 202. 0-202. 5*g 
colorless crystals 

lAcOEt) 
mp: 192.0-153 .0*c 



c,A.c 

Calc: .^r. 59.92 ; 



.C1N,0,S 

^ , H,6.34; N, 12.15 

Found: C,59.70; H,6.22; N,11.95 



Calc . : 
Found: 

Calc . : 
Found: 



C,^C1N,0 
C, 64.95; H,6.00f N,15.15 
C > 65.14; H,5.72: W . 15 . 23 

C„I^C1N,0 
C, 65.87; H,6.05; N,14.63 
C,65.82; H,6.05? M,14.61 



light brown crystals 
(iso-PrOH> ' 
nP: 191 . 5-192. 5'c 



Calc. 
Found: 



Calc . ! 
Foxmdi 



C,^C1H,0 
C,66.57; H,6.35; N, 
C, 66.32; H,6.24, 



C„H„C1N.0 
C. 67.83; H.6.88; 
C,67.B9; H,7.02; 



N 



14.12 
14.04 



13.18 
12.93 



« . C„H„C1N.0 
Calc: 0,65.87; H,6.05; N, 
Found: C, 66.07; H,6.02r M, 



14.63 
14.61 



Ref. 
Ex.136 



NMeAc 



Me 



colorless crystals 

(EtOH) 
_inp: 229. 0-230. 0'C 



C^CIN.O 
Calc: C,66.57; H,6.35; N, 
Found: C, 66.40; H,6.35; N 



14.12 
14.11 



Ref. 
Ex.137 



NHeAc 



Et 



Ref. 
Ex.138 



colorless needle-like 
crystals 
(THF) 
mp: 217. 5-218. 5^C 



Calc: 
Found: 



C^,C1N.0 
C,67.22; H,6.62; N,13.63 
0,67.17; H,6.62; N,13.68 



NMeAc 



colorless crystals 
<AcOEt-iso-Pr,0) 
_ Pip: 147. 0-148. O^C 



C„H„ClNO 
Calc: C, 68.40; H,7.12; N,12.76 
Found: C,68.52; H,7.17; N,12.77 
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Table 30 





R* 


R= 


Properties 
( r ecrys tallization. 
solvent) 


Elemental analysis 


Rcf . 
ex.139 


CHHeNHAc 


H 


colorless crystals 

(AcOEt) 
no: 192. 5-193. 5*C 


ra„ClNO 
Calc; C, 66.57; H,6.35; N,14.12 
Found: C,66.63; R,6.47; M,14.29 



Table 31 






R* 


r' 


Properties 
(recrys tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.140 




H 


broim crystals 

mp: 261. 0-262. 5»C 


C,^.,C1N.0,S.1/4H,0 
Calc: Cl5i.24; H.3.99; N,14.32 
Fo\jnd: C,55.06; H,3.71; 14.44 


Ref. 
Ex.141 


p-SO^ 


Me 


light brown crystals 
(CH,C3*) 
mp: 276. 5-278. OV: 


C,AtClNAS 
Calc: C, 56.93; H.4.27? N.13.98 
Found: C,56.66; B»4.11; N,13.S1 


Ref. 
Ex.143 


p-SO^ 


OMe 


light brown crystals 
mp: 266. 5-268. O'C 


C.^,C1N,0,S 
Calc: 0,54.74? H,4.11; N,13.44 
Found: C,54.47; R,3.96; N«13.29 


ReC. 
Ex.143 


p-SO^ 


CI 


light brown crystals 
ICHjCN) 
Bip: 263. 0-264. 0*C 


c,^„cvi,o,s 

Calc: C.51.3i; H,3.35; N,13.30 
Found: C, 51.13; H,3.16; N,13.07 



Table 32 



oX 





Properties 
(recrystallixation 
solvent) 


Elemental analysis 


Ref. 
Ex.144 


light brown crystals 

(CHjCN) 
mp: 238. 5-239. 5'C 


C,A>C1N,0,S, 
Calc: C,48.91? H,3.34; N,14.26 
Found: C»49.08; H,3.23; N,14.S3 
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Table 33 




Re£. 


n 


Propertiea ' 

(rccrystalllzotion 
solvent^ 


Slemeatai analysis ' 


Ex.145 
Ref . 


1 


coiorleBs neecUe-like 
crystals 
(EtOH) 
npr 260.0»2fil .o^c 


Calc: C,54.77; h/s.SI; W IS 01 
Found: C,54.73; ulz.lt; ^[HH 


Ex.146 


3 


coxoness crystals 
np: 183>S~lg4.o*g 


calc : C,56 J3; h;4 27; K,13 58 
Foimd: C>56.S5; H,4.25; ^[^'H 



Table 34 



Re£. 
Ex.147 



colorless crystals ■ 

nn': 3436 



IR spectnim V(iiq) 



Reference Example 148 

4-[2-{4-chloro-2-™ethyl-iH-i^dazot4.5-c]<iuinolin-l-yl,ethyl]-N. 

(l-ethoxyethylidene)ben2enesulfonamide 

Upon adding 9.4 «1 of ethyl orthof orxnate to 2.34 g of"4-r2- 
(3-a:n.no-2-chlo^Oquinolin-4-yl,a.ino]ethyl] be^zenesulfonandde, 

the nuxture was stirred at 140-c overnight. After cooling the 
reactxon solution, n-hexane was added for decantation/ and then 

the residue was purified by colunm chromatography [silica gel, 
ethyl acetate/n-hexane (1.-1-4:1,^ This was crystallized fro„ a 
^^ed solution of ethyl acetate and n-hexane to obtain 1.67 g of 
crystals. Recrystallization from ethyl acetate yielded yellow 
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needle-like crystals with a melting point of 151.0-152. 0*C. 
Elemental analysis: Cj,Hj,ClN,0,S 
Calculated: C, 58.65; H, 4.92; N. 11.90 
Found: C, 58.59; H, 4.70; N, 11.71 

The compounds for Reference Examples 149-152 listed in 
Tables 35 and 36 were obtained by the same method as Reference 
Example 148. 
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Table 35 



Ref 
Ex.149 



Ref. 
Ex.150 



Et 



n-Pr 



Ref. 
Ex.151 



n-Bu 



Et 



n-Pr 



n-Bu 



Properties 
(recrystallization 

aolvenb) • 

lignc yellowish browi" 
crystals 

(laiF) 
177. 0.178 iQ'r 




yellow needle-like 



Calc. 

Found 



Elemental analysis 



C«H„C1N,0,S 
C,60.17; H,5.45; N^ll 23 
C, 60.02; H,5.46;N;n:2 



up 



e- 

cxystals 
(iso-PrOH) 
U7,d-117.5*C 



yellovish brown 
crystals 
(AcOEt-n-Hex) 
g9. 0-100 -S'r 



C^»C1N,0,S 

Calc: C, 61.53; h/5.93. M lo /ri 
Found: C,61.41; Hrs.'lo'; ^l^'olll 



Table 36 



EIO 



Ref. 
Ex.152 



Properties 



reddish brown crystals ' ' _ 

8.00(1H, m) 8 08(1^ \m 't i' ?-"-7.80(2H, m) . 7.90- 

XR spectrum V{U,) cm": 1366, 1162 

Mass snectrmn m/rt 442. i*A(3:l. if} 



Reference Exanple 153 

4-[2-(4-chloro-2-ethyl-lH-iMda2ot4.5-c]quinolin-l- 
yl) ethyl] benzyl propionate 

After dissolving 3.00 g of 4- [2- [ {3-a^uno-2-chloro- 
quxnolxn-4-yl,a,„i,olethyl]benzyl alcohol in 75 na of toluene. 
t'L f ^"^^-^^^ -as added. After stirring at roo. 

temperature for 3 hours, 0.17 g of p-toluenesulfonic acid-lILO 
was added and reflux was carried out for 6 hours, after which 
reaction iioxture was concentrated under reduced pressure. 
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the residue was dissolved in methylene chloride, and the mixture 
was washed first with 10% ammonia water, water and then 
saturated saline. After deWatering the methylene chloride layer, 
the solvent was distilled off under reduced pressure. The 
residue was purified by column chromatography [silica gel, 
methylene chloride /methanol (50:1)] to obtain 1.70 g of light 
brown crystals . Recrystallization from isopropyl alcohol 
yielded light brown crystals with a melting point of 144.0- 
145. 

Elemental analysis: C,«H,«C1N,0, 
Calculated: C, 68.32; H, 5.73; N, 9.96 
Found: C, 68.32; H, 5.74; N, 9.98 

The compounds for Reference Examples 154-156 listed in 
Tables 37 and 38 were obtained by the same method as Reference 
Example 153 . 
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TablB 37 



Ref . 




R- 


Properties 

(recryatallization 
Bolvenfc ) 


j Elemental analysis 


Ex.154 
Ref. 


Me 


Me 


colorless crystals 

(iso-PrOH) 
np: 150, 5-152. 5»r 


C^CIN,©, 
Calc : C,66.a; H,6.'o8; N,10.56 
Found; C, 66.30: H,6.25; N.lO.fii 


Ex.155 


Et 


Et 


colorless crystals 
Uso-PrOH-iso-Pr,0) 
_ apt 12B.0-i29.Q''c 


Calc : C,67!lf7)'''iri%3; N,9.87 
Found: C,67.S7; H,6.52; lt[9:U 



Table 38 





Properties 
( r eery s tallica t ion 

solvents 


Elemental analysis 


Ref. 
Ex.156 


light brown crystals 
(iso-PrOH) 
mp: 187. 0^189. 0'*r 


calc.: CSeTis; H,5.82j N,12.54 
Found: C.58.31f H>5.98; W,12.90 



Reference Exan^le 157 

4-l2-(2-ethoxianethyl-4-hydroxy-lH-imidazo[4.5-c]guinolin-l- 
yl ) ethyl J benzenesul f onamide 

Upon adding 23.7 ml of ethoxyacetic acid to 5.92 g of 4-t2- 

[(3-ainino-2-chaproquinolin-4-yl,ai„ino)ethyl]benzenesulfonandde, 
the n.xxture was stirred at 80-130-C for 6 hours. After the 

l>r'T: P""^^'^^^-^ --y-tals were filtered off and washed 
wath methylene chloride to obtain 3.90 g of crystals 
Recrystallization from a mixed solution of N.N-dimethylfonnamide 
and water yielded colorless crystals with a melting point of 
300»c or higher. 

Elemental analysis: C,.H,^,o,-l/2H,0 
Calculated: C, 58.52; H, 5.26; N, 13.00 
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Found: C, 58.41; H, 5.00; N, 12.75 

The con5?ounds for Reference Exainples 158-178 listed in 
Tables 39 to 46 were obtained by the same method as Reference 
Exainple 157. 

Table 39 



R R Properties 

( r ecrya tallizati on 

Bolvent) 

e£. light brown crystals 

.158 SO^ iso-Pen (nKF-H,0) Calc. 





R* 


R^ 


Properties 
( r ecrys tallizati on 
solvent) 


Elcnantal analysis 


Ref. 
Ex. 158 


SO^ 


iso-Pen 


light brown crystals 
(DMF-H,0) 
up: i300'C 


Calc: 62.56; B,6.01; K,12.B9 
Pound: C»62.27; R.5.80; N,12.57 


Ref. 
Ex.159 


SOJIH, 


DF. 


light brown crystals 
(DKF-H,0) 
np: 2300'C 


c A.F/I,0,S 
Calc: C,52.i9; B,3.46; N,12.84 
Found: C,52.16; H»3.38; Nrl2.86 


Ref. 
Ex.160 


SO^ 


CH,CH,CF, 


light broum crystals 
{X3MF-H,0) 
mp: 290. 0-291. 5*C* 
deconiDOS i tion 


Calc: C,54.^:S'^h!*4!i2; H, 12.06 
Found: C,S4.33; H.3.87; N,12.01 


Ref. 
Ex.161 


SO^ 


CHjOH 


faint brown crystals 
tD«F-H,0) 
mp: 294. 0-296. O^C 


Calc: C,57.28; H,4.55; N,14.05 
Found: C. 57.17; R»4.60; N,14.06 


Ref. 
Ex.162 


SOJIH, 


CH,OMa 


light brown crystals 
(EtOB) 
rap: 277.5-27B.5*C 


c,A.NAS-i/4H,o 

Calc: C,57.61; H.4.96; N,13.44 
Found: C,57.52; H,5-04; N,13.34 


Ref, 
Ex.163 


NKMs 


C3i,0Et 


light brown crystals 
_ -(MeOH) 
inp: 231. 0-233. 0'C* 


Calc: C,59.98; H,5.49f H,12.72 
Found: C, 60.00; H, 5.52; N,12.68 


Ref. 
Ex.164 


SO,NHMe 




light brown crysbals 
(DHF-H,0) 
mp: 288. 0-289. C^C 


Calc: C, 63.28; H,5.54; Nrl2.83 
Found: C,63.07; H,5.41; N,12.57 


Ref. 
Ex.165 


SO,NHHe 


CH,OEt 


light yellow cryatalB 
(DMF-H,0) 
mp: 268. 5-270, O'C 


calc: C, 59.98; H,5.49; N,12.72 
Found: C, 60.09; H. 5.44; N,12.90 



Table 40 






R* 


R- 


Properties 
(r ecrys tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.166 




CHjOEt 


light brown crystals 

(DMP-HjO) 
mp: i300*C 


C„H,^.0,S-1/3H,0 
Calc: C,57.78; H.6.16; N,12.83 
Found: C,57.54; M,6.16; N,12.68 
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I 
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Table 41 



° 06: 



N' "OH 





Propertiei 
(recxyst a 111 ration solvent) 


Elanental analysis 


Ref . 
SX.16B 


colorless needle-like crystals 
(AcOEt) 
np: 186. 0-186. 5*C 


Calc. : C,73.82; H,6.42; N,9.22 
Found: C,73.64; H,6.39; N,9.16 



Table 42 






R* 


R^ 


PrcTperties 


Ref. 
Ex.169 


SOJIH, 


n'-Pen 


light brown crystals 

NMR spectrum ^ (EMSO-d,) ppm: 0.87(3H, t, J-7Hx) , 
1.15-1.40t4H, m). 1.63(2H, quintet. J-7H2), 
2.43{2H, t, Js7Rz), 3.20(2B, t, J-7Bz), 4.73I2B, 
t, J-7RZ), 7.21 (2H. br-s), 7.29(2H, d, J>8Bz) , 
7.45(2B, t. J-8BZ), 7.50(lfi, d, J«8Hz) , 7.73 (2H, 
d, J-8HZ), 8.07 (IB, d, J-8BZ) , 11.43 (IB, br-8) 

IR spectrum V(KBr) cm'*: 1660, 1336, 1162 


Re£. 
Ex.170 


SO^ 


iso-Bu 


yellowish brown crystals 

NMR spectrum 5 (DMSO-d,) ppm: 0.89<6H, d; -7Hx) , 
2.05-2.15(lH. m), 2.32(2H. d, J=7H2) , 3.18(2B. 
t, J-7HS)/ 4.74 UH, t, J-7H2) . 7.23 (2H, br-s) , 
7.29(2H, d, J»8.5BZ>, 7.30-7.35(lH, m) . 7.40- 
7.51{2H, m), 7.73(2H, d, J38,5H2). 8.05-8.10(lH, 
m), 11.4 (IH, br-s) 

IR spectrum V(KBr) cm'S 1652, 1348, 1162 


Ref. 
Ex.171 






light yellow crystals 

NMR spectrum ^ (DM50-d,) ppm: 0.15-0.25(2H» m) , 
0.45-0.55(2H, m), 1 .05-1 .10 (IH, m) , 2.55- 
2.60(2H, m), 3.22(2H, t. J=7H2), 4.82I2H, t,., 
J=7Hz), 7.24(2H, br-s), 7.34 (2H, d, J=>8Hz) , 
7.35-7.40(lH. m), 7 .50-7 .60 (2R, m) , 7.74(2B, d, 
J«8Bz). 8.10-8.15(1H, m) . 11.72(1H, br-S) 

IR spectrum V{KBr) cm": 1656, 1346, 1164 


Ref. 
Ex.172 


NHMs 




colorless crystals 

NMR spectrum 5 (DMSO-d.) ppm: 0.05^0.15 (2H, m) , 
0.45-0.55(2H, m) , 1.05-1.15 (IB, m) , 2.39{2H, d, 
J»7Hx), 2.91{3H, s), 3.07(2H, t, J«7H2), 
4,67(2H, t, J=»7Hz), 7.02{2H, d, J-8.5Hz), 
7.11(2H, d. J-8.5HZ), 7.28(1H, t, J-7.5Hz), 
7.44(1H, t, J=7.5Hz), 7.49(1H, d. J«7.5Hz), 
8.05(1H, d, Ja7.5B2), 9.54(1B, br-s), 11.41(1B, 
br-8) 

IR spectrum V(KBr) cm": 1620, 1332, 1154 
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R' 




Properties — — 
light brown crystals " 


Re£. 
Ex.173 


50,NHHe 


O^OH 


NHR spectma * (DMSO-d,) ppn: 2.33(3H, s) 
3.27(2H. t, J=7.5H2), 4.42(2H, s), 4.87(2H t 

7.40(2H, d, 7. 40-7. 55 (2H, m) , 7.69 2H 

d, J-BHz), 8.0fl(lH, d, J-8HZ), 11.44(1H, a) 

IR apectnm V(KBr) cm-'; 1666. 1314. 1158 



Table 44 




Re£. 
Ex.174 



. . ^ Properties 

light yellow crystals : ' 

NMR spectrum ^ (mso-d.) ppm: 1.10-1.20 (6H, m) , 3.16(2H, 
j:7Hri*^i'o2;?!'^-f^**«' 4'*0(2H, 8). 4.78(2H, t, 

i'l^S^^^^ 5.13(2H, s), 7.20-7.25(2H, «a) , 

li Sslilf sf' 7.45-7.55(2H, m) , 8.08(1H. d, J=8Hz) , 

IR spectrxan V(RBr) cm": 1680 

Mass spec trum m/zr 46^1**^ 
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Table 45 





R* 


R' 


Properties 


Ref . 
Ex.175 




He 


colorless crystals 

NMR spectrum ^ (DMSO-d.) ppm: 1.65-l.eO(4H, m)« 
2.21(3H, 3), 2.45-2.60(2H. ») , 2 .75-2.85 (2H, m) . 
3.07(2H, t, J-7.5H2), 4.39(2H, t, J-7.5Hz), 7.23(2H, 
br-s), 7.30(2B, d, J-8Hr), 7.74(2H, d, J-BHx), 
10.65(1B, far-8) 

IR spectrum V(KBr) cm'*: 3364. 3252. 1654, 1332,1158 


Ref. 
Ex.176 


SO^ 


Et 


colorless crystals 

NMR spectrum f (SUSO-d,) ppm: 1.21(3B, t, J-7.5Hz), 
1.65-1.80(4H. m). 2.45-2.60(2H, m) , 2.55<2H, q, 
J-7.5HX), 2. 75-2. 90 (2H, m) , 3.05(2H, t, J-7.5H2), 
4.39(2H. t, J-7.5HZ), 7.22(2H, hr-s) , 7.30 (2H, d, 
J-8.5HZ), 7.73 (2H, d, JsB.SHz), 10.67 tlH, hr-S) 

IR spectrum V(KBr) cm**: 3224, 3068, 1650, 1332,1160 


Ref. 
Ex.177 


NHHs 


CH^OEt 


colorless crystals 

HMR spectrum ^ (DHSO-d.) ppm: 1.13 (3B, t, J«7IIz), 
1.60-1.80<4H, m), 2.45-2.60 t2H. m) , 2 .80-2 .90 {2H. 
m), 2.94(3B, s), 3.01(2B. t, J-8Bz), 3.49(2B, q, 
J-7B2), 4.41(2B. S), 4.45(2B, t, J»8Ht), 7.09(2H, d, 
J-8.5B*), 7.15t2B, d, J»8.5Bx), 9.55(1B. br-s) , 
10.74 (IB, br-8) 

IR spectrum V(KBr) cm'*: 3464, 1652, 1330. 1148 



Table 46 



° 06: 



Properties 



Ref. 
Ex.178 



colorless crystals 
NMR spectrum 5 (DMSO-d,) ppm: 0.10-0.20(4H, m) , 0.45- 
0.55J4H, m), 0.95-1.00{lH, m) , 1 .00-1. 10 (IH, m) , 
1.7H4H, br-s). 2.27(2B, d, J«6.5H2), 2.43UH, d^ 
J-€ 
J- 
d, 

IR spectrum V CKBr) cm'*: 1736, 1660 



L.7H4H, br-s). 2.27(2B, d. J«6.5H2), 2.43(2H, d, 
J-6.5HZ), 2.52(2B, br-s) , 2.81(2M, br-s), 2/97(28. t, 
X-7.5MZ), 4.37(2B, t, J-7.5Hz), 5.06(2B, s), 7.09{2B, 
a. J-6.5BZ), 7.27(2B, d. J-8.5Hz), 10.66(1B, br-s) 



Reference Exanple 179 

4- (2- (4-chloro-2-ethoxymethyl-lH-iinidazo[4, S-cJquinolin-l- 
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yi ) e thyl ] benzenesul f onamide 

To a suspension containing 3.03 o of 4-r2-f5 »^>. 

ml of trxethylamine and 30 tni «^ ^ ~aAae 

J . -re cuio JO ml of toluene there was adr!£»<^ 

dropw.se 2.8 ^ of p.osp.on:s oxycMoride at roo„ 
and then the mixture was stirred at 120-C for 5 hours The ' 
reaction solution was poured into ice water, the precipitated 
crystals were filtered off, and the obtained crystals were 
purxfxed by coluimi chromatography [silica gel, methylene 
chlorxde/methanol (20:1)] to obtain 1.89 g of light brown 
crystals. 

IR spectrum v(KBr) cm-* : 3360, 1332, 1160 
Mass spectrum m/z : 444 (M*) 

NMR spectrum 5 (DMSO) ppm : l.U(2H, t, J=7Hz) , 3.30(2H, t 

7.24 2H, br-s). 7.41(2H, d, J=8Hz), 7 .77-7 . 82 (4H. m) . 8.11- 
8.13(1H, m), 8.45-8.47(lH, m) 

The compounds for Reference Examples 180-196 listed in 
Tables 47 to 51 were obtained by the same method as Reference 
Example 179. . 
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R^ 


Properties 
( r eczya talliiation 
solvent) 


Elemental analysifl 


Re£. 

JSJC . xo\t 




n^Pen 


light brown crystals 
(EtOH) 
np: 212. 0-213. 0'C 


c:^ciN,o,s 

Cai.C. : C,d0.45; H^5.51; NrX2.3o 
Found: Cr60.28; B.5.46; N,12.04 


Re£ . 
Ex.181 




iso-Pen 


light yellow needle- 
like crystals 
(EtOH) 
Bip: 240. 0-24 1.5*C 


C^C1N,0,S 
Calc: 60.45; H,5.51; N«12.26 
Pound: C,60.51; H,5.53; N«12.25 


Ref . 

Ex.182 




/-< 


light brown crystals 
(EMF-H,0) 
mp: 266. 0-270. 0**C 


CaH,,ClN.O,S-3/4H,0 
Calc: C, 58.14; H,4.99; N,12.33 
Found: C. 58.17; H,4.79; N,12.49 


Re£. 
Ex.183 




CF, 


light brown crystals 
mp: 253. 0-254. 0*C 


C,A,C1F^AS 
Calc: C, 50.17; R,3.10; N,12.33 
Founds C, 49.93; a,3.14; N,12.35 


Ref. 
Ex.184. 




CH,CH,CP, 


yellowish brown 
crystals 
(DMF-H,0} 
mp: 239. 5-241. 5»C 

decomposition 


C,,H,,C1F,N.0,S 
Calc: C,52.23f H.3.76; N.11.60 
Pound: C,52.34; H,3.94; N.U.SS 


Ref. 
Ex.185 


so^ 


C3i,0Me 


light brown crystals 
{DMF-H,0) 
mp: 234. 5-235. 5»C 
decomDosition 


C^,C1N,0,S 
Calc: C,55.75; H,4.44f N.13-00 
Pound: C,S6.00; H,4.17; N,12.08 


Ref. 
Ex.186 


NHMs 


r< 


light brown crystals 
(AcOEt) 
mp: 205. 0-206. 0*C 


Calc: C,60?72; H,5.10; N,12.31 
Found: C,60.87; H,5.14; N,12.01 


Ref. 
Ex.187 


NHMS 


CHjOEt 


faint brovm crystals 
(EtOH) 
nrp: 198 .5-200 . 5"C 


C^C1N,0,S 
Calc: C,57.57; H.5.05; N.12.21 
Foxmd: C.57.59f H,5.04; M,13.15 


Ref. 
Ex. 188 


SO,NHMe 


r< 


light brown crystals 
(DMF) 
mp: 255. 5-257. 0"C 


C^C1N.0,S 
Calc: C, 60.72; H,5.10; N,12.31 
Found: C,60.62; H,5.02; N,12.26 


Ref. 
Ex.189 


SOJIHHe 


CR,OEt 


light yellow 
crystals 
(Z3KF-H.0) 
mp: 214. 0-215. 5*C 


C^C1N.0,S 
Calc: C,57.57; H,5.05; N,12.21 
Found: C,57.48; H,4.90; N,12.41 
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Table 48 



Re£. 


R' 


" R^ 


Properties 
Crecrystallixation 

aolvmnf^ 


Elemental analysis 


Ex.190 
Ref. 


SOJJH, 


Me 


light brown crystals 
(nMF-H,0) 
_ «P; 283. 0-286. 0*c 


Calc : C,5?.74; H, 5. 29/ N, 13. 68 
Pound: C,55.65; H.5.1^> nlu.sl 


Ex. 191 
Ref. 




Et 


Xiffht brown crystals 
_ np; 271. 0-273. 0*C 


C^C1W,0,S.1/41L0 
Calc : C,5?:73; H. 5.59? N, 13 .23 
round: C,56.51; m'ii ,4 


Ex. 192 


sojim. 


CR,OEb 


light yellow needle- 
like crystals 
(EtOH) 
OD: 208. 0-209. i;*r 


C,H„C1N,0,S 
Calc : C,55. Is; h/s.SI; N,12.« 
Pound: C,55.86; H,5.65; N,12.22 


Ref. 
Ex.193 


NHHS 


OLOEt 


colorless needle-like 
crystals 
(EtGR) 
169. 5-170. n»r 


C„H„C1N0S 
Calc: C,57.077 h/s'bS; N,12.10 
Poundt,C, 56.77; H.5.80; N,12.02 



Table 49 





Properties 
(recrystallization 
solvent^ 


Elemental analysis 


Ref. 
Ex.194 


coiorxess crystals 
( Benzene-n-Hexane ) 
mo: 109. 0-110. 5*P 


C,ft,ClN,0, 
Calc.r C,70.35; H,6.75; N,8.79 
.Found: C, 70.18; H,6.74; N,8.88 
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Table SO 






Prcmerties 


Ree. 
Ex.195 


brown czystals 

NMR spectrum S iXasSO-d,) ppm: 0.93(6H, d» 
J-TBz), 2.10-3.20(1B, m) , 2.47(2R» J*7Hz)« 
3.25 <2H, t, J-THx), 4.91(2H, t, J-7Hx) , 
7.23(2H, br-B), 7.29(2H, d, J-8.5Hl), 7.73(2H, 
d, J-B.SBz), 7.75-7.80(2B, m) , 8.05-8.15(lB. 
m), 8.40"8.50(1B, a) 

IR spectrum V(KBr) cm**: 1332, 1160 



Table 51 



oX 





Properties | 


Ref . 
Ex.196 


brown liqxiid 1 
NMR spectnim (CDCl,) ppm: 1.20(3H, t, J=7Hz) , 1.80- 
2.00(4H, m), 2.97(2H, t, J-7.5H*). 3 .00-3 .10 (2H, m) , 
3.01(3H, 8), 3.10-3.20(2H, m) , 3.52<2H, q. J-7Hx) , 
4.43(2H, B), 4.52(2H, s) , 4.57(2H» t, J-7.5BZ), 
6.65 (2H, d,'J»8.SHz). 6.85(2H, d, Ja8.5Rz), 7.20{2B, 
d, J=7.5H2). 7.24(1H, t; J-7.5Hx), 7.31(2H, t, 
J-7.5H2) ' 

IR spectrum V(liq) an': 3424 

Ma s s . spectrum m/gr 488. 490(3:1> M') — 



Reference Exaznple 197 

N-[4-[ (2-(4-dibenzylandno)-2-ethoxymethyl-lH-imida2oI4,5- 
clquinolin-l-yl) e thy 1 ] pheny 1 ) ace t amide 

A mixture of 5.21 g of [4- [2- [ (3-amino-2- 
diben2ylaminoquinolin-4-yl) amino) ethyl]phenyl]acetamide and 4.21 

g of ethoxyacetic acid was stirred at 140'*C for 10 hours. Ethyl 
acetate and a 10% sodium hydroxide aqueous solution were added 
to the reaction mixture for separation, and the aqueous layer 
was extracted with ethyl acetate. The ethyl acetate layers were 
combined, and after washing with saturated saline and dewatering. 
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the solvent was distillf./! 

^=.ciij.eci off. The residue was vmrifi^^ ^^ 
colunn chromatography [silica „»i , P«rified by 

l:l)J and washed wrt^ 1^1^ ' ""^^^ -"^"e/n-hexane (1:2- 

° wicn a mixed solution of ethyl acetah^ = j 
isopropyl ether to obtain 2 35 a t ! *=etate and 

«e=.s.nu,uo„ ^^^^^^ 

l^ke crystals with a .eltin, p„i„t „£ 171.0-171.5-c. 
Elemental analysis: C„H,^,0 
calculate: C, 76.13, B. j.'sj, 
Found: c. 76.23,- H, 6.32,- K, U.S8 

.a.urs~:. :r„:::-'7' ^ 

Exa^^le 1,7. 1^ the s»e ^thoa as He£er„=. 



Table 52 



CCc" 



NM»Bn 



Ref. 


Properties 
(recrystallization 
solvent y 


Elemental analysis 


Ex.198 


lignt yellow crystaii 

(AcOEt) 


Calc: C,66.2jf^H:'^34; N,14.85 
Foxmd: C. 66.01; H,5.3S; »,14.72 



Table 53 







R* 


Properties 
(recrystallization 

80lven^^ 


Elemental analysis ~' 


Ex.199 
Re£. 


MBn, 


H 


light brown crystals 
(AcOEt) 
BP; 161.5-162 O^c 


Calc: C, 82.66; H,6.63; M,10.71 
Found; C, 82.59; H>6.76; N>10.71 


Ex.200 


SOJIH, 


H 


colorless crystals 

(MeGH) 
PPi 160.0-161 . o'C 


Calc.: CtfJ.il; H,5.90; N,12.81 
Found: C, 68.20; H,5.93; N,12,77 



Table 54 
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Properties 

orang* liquid 

NMR spectrum * (CDCl,) ppmt 1.17(3H, t, J-7H2) , 
1.49(3H, d, J-6.5HZ), 1.7B{1H, br-e) , 3.27(2H, t, 
J-7.5IU), 3.45(2B» q, J«7Hz) , 4.39 4.81(2H. 
t, J-7.5BX), 4.90(1H, q, J»6.5Kz;, 5.43<4B, far-s). 
7.14(2R, d. J-8RZ)/ 7.I5-7.40(X3B, m), 7.5XC1B. t, 
J-SHz), 7.86(1B, d, J»BBz) , 8.13(ia, d, J»8Hz) 

IR spectrum V dig) cm"*; 3420 



Table 55 






Prooerties 


Ref. 
Ex.202 


light brown liquid 

NtfR spectrum 9 (CDCl,) ppm: I.15(3H, t. Ja7Hz) » 1.89URr 
br-8)« 2.17(3R» m), 2.84(2H, br-s) . 3.05(2H, J«7.5Bz), 
3.11(2R, br-8), 3.43(2H, q, J-6.5Hz), 4.36(2H, 8), 
4.52(2H, t, J»7.5Hz), 5.24 {4H, s) , 7.05(2H, d, J«8Rz) , 
7.15-7.35 (lOH, m). 7.41(2H, d, J»8Hx) 

IR spectrum V(liq) cm'S 3304, 1668, 1096 
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Table 56 




Re£. 
Ex.203 


[ R* ~ 
NBn, 


Et 


■yellow liquid yropertiea ... 


Ref . 
Ex.204 




CH,OEt 


farown >-— < 

f^sor*™? PP»: 1.14(3H, t. J-7HX) 

q. J-7Hx>, 4 35 M ,1 1 •^•'•SHl), 3.42(2H, 

7.32,4h'\, ifl^fi.?' J-'-SH?). 7.aO-7.30{14H. «). 



Reference Exantple 205 

yl) ethyl Jbenzenesulfonamide 

TO 7.53 g of 4- [2- (4-hy«iroxy-2-hydroxymethyl-lH- 

r^!!''"^^'"°''""'~^''"'^^''^^"''^°«^"lf°--i«^e there were 
added 225 nd of pyridine-and 17.8 nd of acetic anhydride, and 
the mixture was stirred at room teinperature for one hour. After 
concentrating the reaction solution under reduced pressure, 

2T "r/f '"^^ P«ciPitated crystals were filtered off 
and washed first with water and then with ethyl acetate to 
obtain 7.81 g of crystals. Recrystallization from a mixed 
solution of N.N-dimethylfonnamide and water yielded light .brown 
crystals with a melting point of 275. 0-276. 0»C. 
Elemental analysis: C„H,^.o,S 
Calculated: C. 57.26; H, 4.58; N, 12.72 
Found: C, 56.94; H, 4.50; N, 12.63 

The compound for Reference Example 206 listed in Table 57 
was obtained by the same method as Reference Example 205. 
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Table 57 






Properties 
( recxys talliza tion 
solvent) 


Elemental analysis 


Ref . 
£x.20$ 


light brown cxyBt&ls 
Dip: 242. 0-244. 0*C 


Calc: C,58.14; B,4.88; It, 12.23 
Found: C«58.07; B,4.59; N,12.17 



Reference Exair5)le 207 

4- [2- (2-hydroxymethyl-4-phenoxy-lH-iinida2ot4,5-rc]guinolin-l- 
yl ) ethyl ] benzenesulf onamide 

A mixture of 3.00 g of 4- [2- (2-acetoxxmethyl-4-hydroxy-lH- 
iInida2o[4,5-c]quinolin-l-yl)ethylIbenzenesulfonamide and 45 ml 
of phosphorus oxychloride was refluxed for one hour. After 
cooling, the crystals were filtered off and washed with ethyl 
acetate to obtain 2.30 g of light brown crystals. After adding 
4.71 g of phenol and 1.72 g of potassium hydroxide to the 
obtained light brown crystals, the mixture was stirred at 120*C 
for one hour. After cooling, 10% hydrochloric acid and ethyl 
acetate were added, filtering off .of the insoluble portion was 
followed by separation, and the fethyl acetate layer was 
dewatered and concentrated under reduced pressure. Diethyl 
ether was added to the residue, and the precipitated crystals 
were filtered off to obtain 1.39 g of crystals. 

Recrystallization from a mixed solution of N, N- dime thy Iformamide 
and water yielded light brown crystals with a melting point of 
261.0-263.0"Cv 

Elemental analysis: Q^^i^fi^S 
Calculated: C, 63.28; H, 4.67; N, 11.81 
Found: C, 63.24; H, 4.58; N, 11.71 

The confound for Reference Example 208 listed in Table 58 
was obtained by the same method as Reference Example 207. 
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TmhXm 58 




Propertiea 



Ref. 

£bc.208 



light brown crystal* 

NMR Bpectrm * (mso-d.) ppo: 2.38(?H, d. J-5Hx), 3 34(2H 

jiSif 'l is ' -25-7.31 (4H, m), 7.43(2H. d 

IR spectrum V(KBr) en T'; 3464. 1666, 1316. 1162 



Reference Exeunple 209 

4-[2-(4-phenoxy-lH-iinida2o[4,5-c]quinolin-a-yl)ethyl]ben2aiiiide 

TO 1.65 g of 4-t2-(4-chloro-lH-imidazo[4,5-cJquinolin-l- 
yl) ethyl jbenzamide there were added 0.81 g of potassium 
hydroxide and 4.43 g of phenol, and the mixture was stirred at 
120''C for 4.5 hours. After adding water and 10% hydrochloric 
acid to the reaction mixture to adjust the liquid to pH 8, etlyl 
acetate was added and the precipitated crystals were filtered 
off to obtain 1.29 g of light brown crystals. Recrystallization 
from ethanol yielded yellow needle.-like crystals with a melting 
point of 265. 0-266. 0«C. 
Elemental analysis: C„H^,0, 
Calculated: C. 73.51; H. 4.94; N, 13.72 
Found: C, 73.33; H, 4.85; N. 13.43 

The compounds for Reference Examples 210-287 listed in 
Tables 59 to 71 .were obtained by the same method as Refer^ce 
Exan^le 209. 
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Table 59 






R* 




Properties 
( r ecrys talliza tion 
solvent) 


Elemental analysis 


Re£. 
Ex.210 


CQNHMe 


H 


faint violet crystals 
(EtOB> 

up: 215.0-217.0 C 


Calc: C*73.92; H»5.35; N,13.26 
r uuxju . ^ f / V . u A f a y ^ . x j » n « » x o 


Re£. 
Ex.211 


OH 


H 


faint brown crystals 
(EtOH) 
mpt 266. 0-268. 0*C 


Calc: C.75.57; H,5.02? H,11.02 
rOUXKi: w»'9.J/; nf4.f^f HfXX*u7 


Ref . 
Ex.212 




H 


colorless crystals 

(EtOR) 
mp: 193. 0-195. 0»C 


C„H^,0, 

Calc: C,74.48; H,5.58; N,9.31 
Found: C,74.42; R,5.45; N,9.38 


Ref. 
Ex.213 


SOJNREt 


B 


liffht brown crystals 
(ZSIP-B,0} 
mi 257. 0-259. 0*C 


Calcs C,SS.oSf*nfi*fl2s H,11.86 
Found: C,66.11; R,4.97; N,12.12 


Ref. 
Ex.214 


SCNHnPr 


H 


colorless crystals 

(nMF-H,0) 
inp: 231. 5-235. 0'C 


C^^,0,S 
Calc: C,66.65; B,5.39; N,11.51 
Found: C, 66.54; H,5.32; Nai.80 


Ref. 
Ex. 215 


sojme. 


H 


light reddish brown 
crystals 
(nfp.HjO) 
no: 204. 5-205. 5*C 


C,A/«.0,S 
Calc: C« 66.08; H.5.12r N,11.8€ 
Found: C,65.80f B«4.91t N,11.64 


Ref. 
Ex.216 


SO^ 


B 


light bro%m crystals 
(DMF-B,0) 
mp: 260. 0-260. 


Calc: C, 64.85; B,4.54; H,12.60 
Found: C,64.58; H.4.27; N,12.56 


Ref. 
Ex.217 


SOJIH, 


Et 


light brown crystals 
(CHjCN) 
mp: 277. 0-280. O'C 


Calc: C,66.08j H,5.12; N,11.86 
Found: C. 65.83; R,4.83; N,11.75 


Ref. 
Ex.218 




n-Pr 


light brown crystals 

mp: 225.0-226.0*0 


CpH,.N.O,S 
Calc: C, 66.65; H,5.39; N.11.51 
Found: C, 66.57; B,5.27i N. 11.56 


Ref. 
Ex.219 




n-Bu 


light yellow needle- 
like crystals 
(C2J,Cl,-HeOH) 
mp: 233.5-234.5*0 


C^,N,0,S 
Calc: C,67.18; H,5.64; K,11.19 
Found: C, 66.84; H,5.57; N,10.93 


Ref. 
Ex.220 




n-Pen 


light brown crystals 
(CHjCN) 
np: 168. 5-169. 5*C 


C,AW,S 
Calc: C,67.68? H,5.88; N,10.89 
Found: C,67.49; H,5.71; N,10.73 


Ref. 
Ex.221 


so^ 


iso- 
Pen 


colorless needle-like 
crystals 
tCHjCN) 
mp: 225. 0-226. 5^C 


Calc: C, 67.68; H,5.88; N, 10.89 
Found: C,67.42; H.5.83; N,10j78 
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Table 60 



Aef . 






Propertiea 
( recrys t alii = a t i on 

- 80llywT^^ \ 


Elemental analysis 


Gx.222 
Re£. 




"7< 


yellow crystals 


C.6«!|i^'§f4'!?4. H,10.76 


Ex.223 
Ref . 






colorless crystals 

(IMF-H,0) 
BP; 2S0>5>2S1.0'P 


.Found; C,64.T2; H.4 Ofi. «,in 

C.1C : C,58t!^g:'?'^,4; M.10.93 
rouadt C.58.38.- H,3.55; MllO.il 


Ex.224 

Ref. 




CH.CH,CP, 


^iyac crown czys tails 
(nKP-H,0) 
no: 227.5-22fl.5t? 


Calc s C,59^S?'£*4'.29; N,10.36 
round; C,60.I0j H,4.20; K.ao.30 


Ex.225 
Re£. 




CHjOH 


light brown crystals 
(EMF-HjO) 
np; 261. 0-263. 0*c 


CJJ1.0.S 
Calc.: C,63.2e; H.4.67; M.11.81 
Found; C,63.2«; H.4.58; N.ll.Tl 


Ex.226 
Ref. 


SOJJH, 


uiyUne 


colorless crystals 

(EHF-^O) 
mpr 247. 0-249. 0»c 


>, ^AJi 0 s 

Calc.: C,63.92; H,i.95; N,U.47 
Pound; C> 63.63; H,4.80; N.11.44 


Ex.227 
Ref. 




CHjOBt 


liffht yellow crystals 
(EMF-HjO) 
np; 257.0»25B.O*g 


C_IL-N.O.S 
ZT 1 w,o«.3^, H,5.21; K^ll.15 
Pound; C,64.29; H,5.13; N,10.94 


Ex.228 
Ref. 


SO..NHMe 


H 


colorless crystals 

(nfF-R,0) 
gpr 261.0-262.5»C 


Calc: C,65.^*SMaJ'4%4; N,12.22 
Pound: C, 65.28; H,4.64; y,11.93 


Ex.229 
Ref. 


SO,MRMe 


Me 


colorless crystals 
(IWF-H,0) 
_ mp: 253. 5-254. 0*c 


Calc : C,'25^<^'h?5?5? N.11-74 
Pound: C, 65.57? H,4.95; W,ll.e4 


Ex.230 
Ref. 


SO^WMe 


Et 


liffht reddish brown 
crystals 

_ (EMP-H,0) 
gp; 235. 5-236. p°C 


Calc: C,66.'^^*°5!39; H,U.51 
Pound: C, 66.31? H,5.24; N,U.3S 


Ex.231 
Ref. 


SO,NHMe 


n-Pr 


light reddish brown 
crystals 
(EMF-H,0) 
nip: 220. 0-221. 5»r 


Calc: C,67.*f^)^*°5%4; K,11.19 
Pound: C,67.19; H,5.55; N,ll.01 


Ex.232 


SO,NHNe 


n-Bu 


(EtOH) 
wpt 203. 0-203. 5°g 


C^^.OjS 
Calc: C,67.68; H,5.88; N,10.89 
Found: C.67.69; H,5.73? N,10.92 


Ref. 
Ex.233 


SOJlHMe 




colorless crystals 

»CH,CN) ( 
ntpi 225. 0-226. Q*C \\ 


:alc: C.67.^i^*°S!51; N,10.93 
Found: C,67.95; H,5.40; y,10.89 
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Tabla 61 






R* 




Properties 
( recrys tallization 


glenmtal analysis 


Ref. 
Ex.234 


CHjOH 


H 


light brown plate 
crystals 
(EtOH) 
mp: 187. 0-189. O'C 


Calc: C,75.9I^h!5'.35; N,10.63 
Found: C,76.10; B,5.11; N,10.71 


Ref. 

CtX. * J V 




Et 


light brown crystals 
mp: 220.0«222.0'C 


Calc: C,76.yff^l5'.95; N,9,92 
Found: C, 76.28? H,6.03; N,10.01 


Ref. 
Ex.236 


CHjOH 


n-Bu 


light brown crystals 
(BtOR) 
niD: 149. 5-150. 5'C 


r«ilr . r 77 iTtH*^ 47j H.9.31 
Found: C,76.99; H,6.40; N,9.14 


Ref. 
Ex.237 


NHMs 


H 


colorless crystals 

(C^Cl,->HeOHi 
no: 256. 5-257. 5'C 


» n ti^ An* n A 84* N 12 22 
caxCtS c»03.«o; tx,%».o^t 

Found: C,65.34; H.4.76; N«12.40 


Ref. 
Ex.238 


NHMS 


He 


colorless crystals 
<CH,CH) 

tnn* 24S 0>2d7 0*C 


Calc: C,66.08; hJ.12; N,11.86 
Found: C.66.35i H,5.11; N,11.80 


Ref. 
Ex.239 


NHMS 


Et 


colorless crystals 

(DMF-H,0) 
np: 267. 0-268. 0*C 


Calc: C,66.«; H.S.39; M.11.51 
Found: C.66.81? H,5.32; !l»11.54 


Ref. 
Ex.240 


NHMs 


n-Pr 


light brown crystals 
(DMF-H,0) 
mp: 223. 0-225. 5»C 


C,A|N,0,S 
calc: C,67.1B; K,5.64f H,11.19 
Found: C,67.02; H,5.55; H,11.15 


Ref. 
. Ex.241 


NHMS 


n-Bu 


light brown crystals 
{DMF-H,0) 
inp: 160. 5-162. 5*C 


calc: C,67.^'H°i^.88; N,10.89 
Found: C,67.50; H,5.77; N,10.84 


Ref. 
Ex.242 


NHMs 


r< 


grayish brown crystals 
. (AcOEt) 

tnp: 226. 0-227. 0"C 


calc: C,67.9V h\4.51; N,10.93 
Foxind: C. 67.66; H,5.44; N.10.68 


Ref. 
Ex.243 


NHMs 


CH,OEt 


faint brown crystals 
(DMF-HjO) 
mp: 223. 0-225. 0*C 


Calc: C,65.10; H,5.46; N,10.84 
Found: 0,64.91; H,5.33> N.10.82 


Ref. 
Ex.244 


NHTo 


H 


light brown crystals 
mp: 242. 0-242. 5*C 


Calc: C,69.^'<u'h°4%0; N, 10.48 
Found: C,69.47; H,4.68; H,10.44 


Ref. 
Ex.245 


NHAC 


H - 


colorless prism 
cryistals 
(EtOH) 
mp: 234-5-235. O'C 


calc: C,73.92*f^|5\25; N,13.26 
Found: C,73.84; H,5.15; N,13.19 
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Table 63 






R* 


BT 


Properties 
( recxys talliza tion 
solvent) 


Elemental analysis 


Ref . 
EX.255 


SOJIH, 


H 


light reddish brown 
cryatala 

mp: 235.5-236.5*0 


Calc: 0,64.2'?? H,5.39; N»12.49 
Found: 0,64.06; H,5.19; N,12.54 


Re£. 
Ex. 256 




Et 


colorless crystals 

(BtOR) 
wot 249,0-250.0*0 


Oalc: 0,65.53^3*5^92; N,11.76 
Found: 0,65.57; H,6.03; N.U.63 


Ref. 
Ex.257 




CH,OEt 


light brown plate 
crystals 
(CH,CN) 
m: 250. 0-252. 0*0 


Calc: 0,64.01; H,5\ 97; N, 11.06 
Found: 0,63.99; B,6.06; H,10.70 


Ref. 
Ex.258 


CH,OH 


H 


light brown crystals 
(iso-PrOH) 
np: 188. 5-190. S'O 


Calc: 0,75.16; H,6.31; N,10.52 
Found: 0,74.89; H,6.19; N,10.34 


Ref . 
Ex.259 


CH,OH 


He 


light brown crystals 
(iso-PrCH) 
bp: 201. 0-202. O'C 


0„H^,0, 

Oalc: 0,74.70; H,6.63; N,10.05 
Found: C,74.73; H,6.58; N, 9.86 


Ref. 
Ex.260 


CH,OH 


Et 


light brown crystals 
(HeOB) 
mp: 203.5-205.0*0 


calc: 0,75.85; H,6.e4; N,9.83 
Pound: C,75.62; H.6.94; H,9.77 


Ref. 
Ex.261 


CH,OH 


r< 


light brown cryatals 
(CH,C1,-Bt,0) 
mp: 173.5-174.5*0 


Oalc: 0,76.79; H,6.89; N,9.26 
Found: 0,76.51; H,6.61; N,8.96 


Ref. 
Ex.262 


NHHs 


H 


light brown crystals 
(DMF-H,0) 
Dtp: 242.0-243.5*0 


0^^.0,S.1/2H,0 
Cttlc: C,63,67; H,5.77; N,11.88 
Found: 0,63.86; H,5.66; H,11.90 


Ref. 
Ex.263 


NHMS 


Et 


colorl«8S crystals 

(McOH) 
mp: 242.0-244.0'*.C 


Calc: 0,66.Slf'S6*.16; H, 11.42 
Found: 0,66.26; H,6.20; N,ll.33 


Ref. 
Ex.264 


NHMS 


n-Bu 


colorless crystals 

(AcOEt) 
mp: 187.0-188.0*0 


0,^,0,5 
Calc: 0,67.15; H,6.61; N,10.80 
Found: 0,67.01; H,6.40; N,10.82 


Ref. 
Ex.265 


NHMs 


CH,OBt 


light brown crystals 
(BtOB) 
mp: 189.0-189.5*0 


C,A,N,0,S 
Calc: 0,64.59; H,6.20; N.10.76 
Found: 0,64.53; B,6.20; N,10.63 


Ref. 
Ex.266 


NHAC 


H 


light yellow crystals 
(BMF-H,0) 
mp: 245.0-246.5*0 


Oalc: C,73.22; H,6.14; N.13.13 
Found: 0,72.99; H,6.15; N,13.p06 


Ref. 
Ex.267 


NHAc 


Me 


colorless needle- like 
crystals 
(EtOH) 
mp; 260.5-261.0*0 


calc: 0,73.61; H.*6!41; N,12.72 
Found: 0,73.45; H,6.37; N,12.73 
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Tftble 64 





R* 


R^ 


Properties 
(recxystalllxation 
solvent ) 


Elenental analysis 


ReC. 
Ex.268 


HHAC 


n-Bu 


ligbt brown crystals 
(Acpst) 
wp: 327. 0-228. 0*C 


Calc: C,74.66; a,7.10; N,11.61 
Found: C,74.57; H.7.12; N,11.48 


Ref . 
Ex.269 


NMeAc 


H 


colorless crystals 
(MeOH-H,0) 
_ Hp: 145. 5-147. 0\: 


Calc: C,73.Sf^!^.41; M,12.72 
Found: C>73.58; H,6.52? H,12.66 


Ref. 
Ex.270 


NMeAe 


Ma 


colorless prism 
crystals 

(AcOEt) 
Dipg 181, 5*182. 0*C 


Calc: C,73.98; H,tf.65; 12.33 
Found: C,73,97; H,6.59; M,12.43 


Ref. 
Ex.271 


NMeAr 


Et 


faint broMn crystals 
(AcOBt) 
inp: 161. 0-162. 5»C 


CpH,JI.O, 

Calc: C,74.3J; H, 6.88; N,11.96 
Found:,. C, 74.35; H,6.96; N,ll.a5 


Ref. 
Ex.272 


CHMeNHAc 


R 


colorless crystals 

(EtOH) 
inp: 23 6. 0-23 6. 5V: 


Calc; C,73.9Vf'^;^.65; N, 12.33 
Pound: C,73.9a; H,6.88; K,12.32 



Table 65 






R^ 


r' 


Properties 
(recrystallizntion 
solvent) 


Elemental analysis 


Ref. 
Ex.273 


o-SO^ 


H 


colorless crystals 

(CMF-H,0) 
mp: 248. 0-249. O'C 


C„H^.O,S 
Calc: C,64.B5f H,4.54; N,12.60 
Found: C, 64.57; H,4.40; N, 12.46 


Ref. 
Ex.274 




H 


light brown crystals 
(nMF-H,0) 
mp: 255. 5-257. 0"C 


Calc: C» 64.20; K,4.60; U,^,4B 
Found: C, 64.01; H,4.36; N, 1^.64 


Ref. 
Ex.275 


P-SOJW. 


. CI 


light brown crystals 
(DMF-H,0) 
mps 295. 0-296. 0»C 


C, Jf„ClN.O,S 
Calc: C, 60.19; H,4.00; N,11.70 
Found: C.59.89; H»3.81; N,11.70 
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Table 66 






Properties 
( recrys talliza tion 
solvent ) 


Elemental analysis 


Ref. 
Ex.276 


colorlesa crystal* 

(CH,Cl,-MeOH) 
mpz 240. 5-241. 5*C 


Calc: C«58.615; B«4.03; R,12.44 
Found: C,58.44; H»3.75; K,12.43 



Table 67 






n 


Properties 
( recrys tallization 
solvent) 


Elenental analysia 


Ref. 
Ex.277 


1 


light brown crystals 
(DMT-HjO) 
mp: 249.0-253.5*0 


Calc: C, 64.17; H,4.21; N,13.01 
Fcnind: C,63.91; H,4.13; N,12.74 


Ref. 
Bx.278 


3 


light pink crystals 
(DMF-H,0) 
np: 255. 0-255. 5*C 


Calc: C,65.48f*^t4'f84; N,12.22 
Found: C*65.44; R»4.84; N,12.1X 
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TabXm 68 



Ex.279 



Re£. 
£x.280 



SOJIHHe 



CR^OEt 




light brown ciy«tal» 

_IR gpeetnn. VlKBTl em".- ^to. , 3152. 
colorlo»» czystKla ^ ' ' 

7 50 i2' 5: 7.30-7.35(2H, m) , 7.40- 

2:l5%0?k/i?'-'-«'^«' 7.70-7.75(3^ m,, 

» spectrum V(KBr) cm-': 1320, 1158 
waag gpft gtmm m/g; 516 (M* 



Table 69 



Ref. 
Ex.281 



He 



; ; . ri:operc3.ea 

colorless crystals ~ ' ' — 

NMR spectrum d (DMSO-d,) ppm: 1.70-1.90(4H, m), 
2.31(3H, B) 2.68(2H, t. J=5.5HzJ, 3.10(2H, t' 
7^7 ^"<2H, t, J.7.5HX). 4.53 (2H t 

7 ^' 7.12(1H, J.8HX), 

d: jieai) ' 7.36(2H, t, J.8HZ), 7.75(2h: 

IR Bpectnan V(liq) cm*>i 3328, 1316, 1160 

Mass spe ctrum m/g» 462fM*y 
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Table 70 







R^ 


Properties 


Ref. 
Ex.262 


NHMS 


He 


light brown crystals 

NMR spectrum ^ (CZ3C1,) {Tpm: 1.60-2.00 m) , 
2.16(3H, S), 2.82(2H, t, J-6Bz), 2.92(3B, s) , 
3.04{2H, J»7Hz). 3.10(2H, t» J>7Hz) , 4.46(2B» 
t, J»7Bz), 6.68UB, d, J-6.5Hx)» 7.05>7 .18 (5R, n) , 
7.26-7.32(2H, m) , 7.61(1H, br-s) 

IR opectnxm Vdiq) cm': 3432, 1336, 1158 
Mass spectrum m/zi 476 (H*) 


Ref. 
Ex.283 


Nine 


Et 


light brown crystals 

NMR spectrum ^ (nMSO-d,) ppm: 1.24 (3H, t, Jb7.5Bx), 
1.7S«1.85(4B, m), 2.02(3H* s), 2.63(2B« q, 
Ja7.5Hz}, 2.66(2B, t, Js6Bz), 2.96(2H, t, 
J-7.5BZ), 3.10{2B, t, J«6Bx), 4.46(2H, t, 
J-7.5BS), 7.02(2B, d, J-B.SBi), 7.10(2H, d, 
J-8.5az), 7.12 (IH, t, J-8 /SBZ), 7.37 (2H, t, 
J-e.5B2), 7.47C2H, d, J=8.5Bz), 9.7B(1H, m) 

IR spectrxnn VtKBr) cm"': 1690, 1600, 1264 


Ref. 
Ex.284 


NMeAc 


n-Bu 


yellowish orange licjixid 

NMR spectrum ^ (CDCl,) ppm: 0.92(3B, t. J«7.5Bx), 
1.38 (2H, sextet. J«7.5Bz), 1.78(2B, quintet, 
J=7.5az), 1.80-1.90(4B. m) , 1.85(3B, br-s), 
2.51(2B, t, J«7.5Bz), 2.80(2B, t, J»6Bz) , 3.07 (2H, 
t. J=7Hz), 3.10(2B. t, Ja6Hz), 3.24(3B, s) , 
4.50(2Br t, J-7BZ), 7.05(2H, d, J-8Hz) , 7.12(2H. 
d, J-8BZ}. 7.13 (IH, t, J-8HX), 7.25(2B, d, J-8Bz) , 
7.34(2H. t, J»8Hz) 

IR spectrum V(liq) cm'*: 3464. 1662 
Mass spectrum m/x: 496 tM*) 


Re£. 
Ex.285 


NMeBn 


CH,OEt 


brown liquid 

NMR spectrum/ (CDCl,) ppm: 1.19(3B, t, J»7Bz), 
1.80-1.95(4H, m), 2 .75-2 . 90 (2B, m) , 2 .90-3 .10{2B, 
m), 3.0H3B, s). 3. 10-3. 20 {2M, m) , 3.52(2H, q, 
J=7Bz), 4.44{2B, s) , 4.52(2B, s), 4.57{2B, t, 
J«7.5Bz}, 6.67(2H, d, J»6.5Bz). 6.90(2fi, d, 
J=8.5Hz), 7.05-7.40a0B, m) 

IR spectrum V{liq) an*': 3432 
Mass sTJectrxmi m/z: 546 (M") 



Table 71 



Ret. 
Ex.286 


P-SOjNH, 


R" 
He 


Propertiee — i 

~ Lrecrv»tallii«tim, 

colorless crystals " 

7.50(3H, m), 7.63 (IH, d, J-8.5Hz) 7 75;2B A 
J-8H»), 8.08 (la, s), 8.11 (ih; .^ 
IR ■p«etrum V{XBr) caS 1304. U64 
Mass spgrtrum m^«> 458 (lf> 


Re£. 
Ex.287 




OMe 


grayxsh bro«m crystals 

NMR spectrum ^ (nKSO-^J.) ppm: 3.36(2H, t, J.7Hx), 
7I2 2H 7.20-7 :30C4lrm), 



Reference Example 288 

4- [2- (2-n-butyl-4-phenoxy-6, 7, 8, 9-tetrahydro-lH-iinida2ot4.5- 
c ] quinolin-l-yl ) ethyl ] benzenesulfonaraide 

(1) 4- [2- (2-n-butyl-4-chloro-6, 7 , 8, 9-tetrahydro-lH-imiaazo [4 . 5- 
c]quxnolin-l-yl)ethyl-N-{l-ethoxroentyUdene)benzenesulfon«mde 

To 3.04 g of 4- [2- [ (3-ainino-2-chloro-5. 6. 7. 8- 

tetrahydroquinolin-4-yl)amino]ethylJben2enesulfonainide there was 
added 12 ml of triethyl orthovalerate, and the mixture was 
stirred at 120-14d-C for 25 hours. After adding n-hexane and 
removing the triethyl orthovalerate by decantation, the residue 
was stirred at I4b-C for 19 hours. The mixture was purified by 
column chromatography [silica gel. methylene chioride/methanol 
(100:1)] to obtain 1.67 g of light brown crystals. 

(2) 4- 12- (2-n-butyl-4-phenoxy-6, 7. 8, 9-tetrahydro-lH-imida2ol4, 5- 
c] quinolin-l-yl ) ethyl Jbenzenesulfonamide 

TO 1.35 g of 4-I2-(2-n-butyl-4-chloro-6,7,8,9-tetrahydro- 
IH-imidazo [4 . 5-c] «iuinolin-l-yl) ethyl-N- (1-ethoxypentylidene) 
benzenesulfonamide there were added 0.43 g of potassium 
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hydroxide and 2.33 g of phenol, and the mixtxire was stirred at 
120**C for 5 hours. After adding water and a 10% sodium hydroxide 
aqueous solution to the reaction mixture to adjust the liquid to 
pH 10, methylene chloride was added for extraction. After 
washing the extract first with a 10% sodium hydroxide aqueous 
solution, water and then with saturated saline and dewatering, 
the methylene chloride was distilled off. The residue was 
purified by column chromatography [silica gel, methylene 
chloride/methanol (100:1-30:1)) to obtain 0.68 g of faint brown 
crystals. Recrystallization from ethyl acetate yielded 
colorless crystals with a melting point of 224.5-225 .5'C. 
Elemental analysis: C^HjjN^OiS 
Calculated: C, 66.64; H, 6.39; N, 11.10 
Found: C, 66.43; H, 6.41; N, 10.84 

Reference Exaxnple 289 

4- [2- (2-cyclopropylmethyl-4-phenoxy-lH-imidazoI4,5-c)quinolin-l- 
yl) ethyl] benzyl alcohol 

( 1 ) 4 - [ 2- ( 4-chloro-2-cyclopropylmethyl-lH-imidazo [4 ; 5- 
c] quinol in- 1-yl) ethyl) benzyl cyclopropylacetate 

To 1.33 g of 4- [2- ^2-cyclopropylmethyl-4-hydroxy-lH- 
imida2o[4, 5-c]quinolin-l-yl)ethyl]benzyl cyclopropylacetate 
there was added 20 ml of 'phosphorus oxychloride, and the mixture 
was stirred at 120°C for one hour. The reaction solution was 
poured into water, and methylene chloride was added for 
extraction. After washing the extract first with water and then 
with saturated saline and dewatering, the solvent was distilled 
off. The residue was purified by column chromatography [silica 
gel, methylene chloride/methanol (100:1-30:1)) to obtain d'36 g 
of colorless crystals. 

(2 ) 4- (2- (2-cycloi?ropylmethyl-4-phenoxy-lH-imidazo [4 , 5- 
c)quinolin-l-yl) ethyl) benzyl alcohol 

To 0.25 g of 4-[2- (4-chloro-2-cyclopropylmethyl-lH- 
imida2o[4, 5-c]quinolin-l-yl)ethyl)benzyl cyclopropylacetate 
there were added 0.09 g of potassium hydroxide and 0.50 g of 
phenol, and the mixture was stirred at 120**C for 4 hours. After 
the reaction, water, a 10% sodium hydroxide aqueous solution and 



- 95 - 



6thyl acetate were added, and the niixture vas etirred while 
cooling on ice. The precipitated crystals were filtered off to 
obtaxn 0.14 g of faint brown crystals. Recrystallization from 
ethyl acetate yielded 0.10 g of colorless crystals with a 
melting point of 185. 0-185. 5»C. 
Elemental analysis; C„H^,0, 
Calculated: C. 77.48; H. 6.05; N, 9.35 
Found: C, 77.22; H. 6.09; N, 9.11 

The compounds for Reference Exainples' 290-291 listed in 
Tables 72 and 73 were obtained 1^ the same method as Reference 
Example 289. 



Table 73 




OPh 





Propertitts 
( recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.290 


colorless crystals 

(AcOEt) 
m: 184. 5-185. 0*C 


Calc: C,74.1?7^'6l00; N,9.27 
Pound: C,74.13? B,6.22; H,9.25 



Table 73 





Propertiea 
( recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.291 


light brown crystals 
(CH,Cl,-Et.O) 
mpt 173. 5-174. 5»C 


Calc: C,76.79r H,6.89; M.9.26 
Found: C,76.51; H,6.61; N,8.96 



Reference Exai^ple 292 

4- [2- [2 - (2-methylpropyl) -4-phenoxy-lH-ilnida2o[4,5-c]quinolin-l- 
yl ] e thyl ] benzenesul f onamide 



- 96 - 



U ) 4 - [ 2 - [ 4 -hydroxy-2 - ( 2-me thylpropyl ) --IH-imidazo [4,5- 
c ] quinolin-l-yl ] ethyl ] benzenesulf onamide 

To 8.0 g of 4-[2-[ (3-amino-2-chloroquiIlolin-4- 
yl)aIILino]ethyl]benzenesul£onaJZlide there was added 11.6 ml of 
isovaleric acid, and the mixture was stirred at 130^C for 24 
hours. The precipitated crystals were filtered off and washed 
with methylene chloride to obtain 9.31 g of crystals. 

(2) 4-12- [4-chloro-2- (2-me thy Ipropyl) -lH-imida2o[ 4, 5-cl quinolin- 
l-yl] ethyllbenzenesulf onamide 

To 9.00 g of 4-[2-t4-hydroxy-2-(2-methylpropyl)-lH- 
imidazo[4, 5-c]quinolin-l-ylJethyl]benzenesulfonamide there was 
added 135 ml of phosphorus oxychloride, and the mixture was 
stirred at 120°C for 9 hours. The reaction solution was 
concentrated under reduced pressure, ethyl acetate was added, 
and the precipitated crystals were filtered off to obtain 5.10 g 
of crystals. 

(3 ) 4- [2 - [2 - (2-methylpropyl)-4-phenoxy-lH-imidazot4,5- 
c ) quinolin- 1 -yl ] ethyl ] benzenesul f onamide 

To 4.80 g of 4-[2-t4-chloro-2-(2-methylpropyl)-lH- 
imidazo [4, 5 -c] quinolin-l-yl] ethyl] benzene sulfonamide there were 
added 1.86 g of potassium hydroxide and 10.2 g of phenol, and 
the mixture was stirred at 120**C for 5 hours. After adding water 
and 10% hydrochloric acid to the reaction mixture to adjust the 
liquid to pH 8, ethyl acetate was added and the precipitated 
crystals were filtered off to obtain 2.16 g of light brown 
crystals. Recrystallization from ethyl acetate yielded light 
brown needle-liJce crystals with a melting point of 221 . 0-222 . 0'C. 
Elemental analysis : C^fi^^fi^S 
Calculated: C, 67.18; H, 5.64; N, 11.19 
Found: C, 67.08; 5.47; N, 11.40 

The compound for Reference Example 293 listed in Table 74 
was obtained by the same method as Reference Example 292. 
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Mble 74 





Ref. 
Ex.293 



Properties 
JrecrygtaIIi«abi»n ■>>i^<nt! 
ixght ■>•> - ' 



yellow needle-like 
czystals 

(CH,CN) 
261.0«2g3.0»r 



Elemental analysis 



Calc.:'c, 66.^^^*35. » 11 « 
Found: C,06.5i; l±ll: ^l^lU 



Reference Example 294 

l-t2-(4-cyanophenyl,ethylI-4-phe„o^^^^^ 

After dxssolvxng 1.33 g of 4- [2- «4-phenoxy-lH-l„^da.ot4 5- 
clquxnolxn-l-yDethylJbenzamide in 33 na o£ N N- 
dxinethylfonnamide, 1.05 ml of pyridine and 0.32 ml of 

stxrrxng on xce was continued for 30 minutes. After adding 100 
soluf- '° °' ^^^^^^ "action 

f f n^:; T:^' ^^^^-^--^ -^-aU „ere filtered 
off to obtaxn 0.89 g of crystals. Recrystallization from ethyl 
acetate yxelded light yeUow needle-li.e crystals with a mll^ 
poxnt of 196. 0-198. 0'C. • ^.Lting 

Elemental analysis: C„H,^.o 
Calculated: C. 76.91; h, *4.65; N, 14.35 
Found: C. 76.97; H. 4.35; N, 14.45 

Reference Example 295 

4- (2- (4-phenoxy.iH-imidazo [4, 5-c] guinolin-l-yl, ethyl] benz'^ic 

To 2.31 g of ethyl 4- [2- (4-chloro-lH-imidazo [4. 5- 
c]quinolin-l-yl,ethyl] benzoate there were added 5.67 g of 
Phenol and 2.02 g of potassium hydroxide, and the mixture was 
stirred at 120-C for 3 hours. After adding water and 10% 
hydrochloric acid to the reaction mixture to adjust the liquid 
to PH 8, ethyl acetate was added and the precipitated crystals 
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were filtered off to obtain 2.29 g of crystals. 

Recrystallization from a mixed solution of N,N-dimethylformamid€ 
and water yielded colorless crystals with a melting point of 
265.0-267. 0**C. 

Elemental analysis: C,,H^,0, 
Calculated: C, 73.34; H, 4.68; N, 10.26 
Found: C, 73.34r H, 4.38; N, 10.38 

Example 1 

4 - [ 2 - ( 4 -amino-lH-imidazo [ 4 , 5-c ] quinolin-l-yl ) ethyl 1 benzamide 

To 1.09 g of 4-[2-(4-phenoxy-lH-imida2o[4,5-c]quinolin-l- 
yl) ethyl] benzamide there was added 9.87 g of ammonium acetate, 
and the mixture was stirred at 140''C for 5 hours. After adding a 
10% sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 8, the precipitated^ crystals were 
filtered off and washed with water to obtain 0.82 g of light 
brown crystals. Recrystallization from ethanol yielded light 
brown crystals with a melting point of 267 .0-268. 0**C. 
Elemental analysis: C^H^tNjO 
calculated: C, 68.87; 5.17; N, 21.13 
Found: C, 68.58; H, 4.94; N, 20.87 

The conqpounds for Examples 2-50 listed in Tables 75 to 78 
were obtained by the same method as Example 1. 
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Tiible 75 










PropartiM 
(rBctyitallixatloa 
•olvept) 


RlaDontal analysis 


Ex. 2 


CQNHHe 


R 


faint brown czystals 
(HeOB) 
go; 264.5-26fi.0*c 


Calc : C,69.5^S?*.54; N,20.28 
Found: C. 69 69» v k At . 


Ex. 3 


OH 


H 


faint yallow n«edle-liJce 
exyatala 
(EtOH) 


^ v.^oj.oj, ii»5.4j; N»20.04 

r'?i-;j'^^'°-"» N.18.41 
round: C.70 7fi* ir c nA» n nm 

^» n#3,ii«; N,lo.32 


Ex. 4 


CN 


K 


yelloir czystaXs 
(OHP) 
mp: 301.0-303.0% 


Calc.r C,72.83j'*Hr4,82? M,a2.35 


Ex. 5 


COOH 


H 


taont t>rown crystals 
treprecipitated) 
bp; ^00*C 


calc: C,6*.45f H,4.9i; M,16.56 
Pound^>C.67.38; H.4.71; W.lS.Sl 


Ex. 6 


SOjNHEt 


H 


cniip-a,o) 

gPt 207.5-209 ii*r 


Calc : C,60.74; hJ.35; Ha7.71 
Found; C>60.88; H.5.26? W,17.57 


Ex. 7 


SO^-n-Pr 


K 


colorless crystals 

WP; 199.0-2QQ.o»c 


C„H^,0,S 
calc : C.61.59; H,5.66f N,17.10 
Found: C, 61.47; H.5.56; N^17,33 


Ex. 8 




H 


faint yallow needle-lika 
crystals 
(mp) 

mor 297. 5-298. 5«r 


Calc: C,60.74r H*5T35j M 17 71 
Pound: C, 60.44? H,5.49; N,17.55 


Ex. 9 




H 


light brown crystals 
(EMP) 
ap; 298.5-299.0*0 


Calc: C,58.B4j hJ.66; N,19.06 
Pound: C,S8.59; H,4.66; N,18.95 


Ex. 10 


SOjNH, 


Me 


light -brown crystals 
(DMP-HjO) 
np: 274.0-275.0*0 


C.A^,O.S.1/4H,0 
Calc: C,59.13; H,5.09; M,18.15 
Found: C, 59.17; H,5.41; N,18.10 


Ex. 11 


SO/JH, 


Et 


light yellowish brown 
crystals 
{nMF-EtOH) 
niP: 2B3. 0-284. 0*C 


Calc: C,60.7J7hJ.35; N,17.71 
Pound: C,60.43f H,5.21; N,17.41 


Ex. 12 




n-Pr 


light brown needle- like 

crystals < 
(EtQR) ] 
fflP: 242. 5-244. O'C 


C.,HJW,0,S 
:alc.: C, 61.59; H,5.66; N,17.10 
round: C,61.47; H,5.56; N,16.81 


Ex. 13 




n-Bu. 


light yellow needle-like " 
crystals c 
(EtOH) 1 
mp: 257.0-258. 0*C 


-ale: C, 61.73; H,6.00; N,16.36 
•ound: C,61.93; H,6.08; N,16.13 


Ex. 14 


sow 


n-Pen 


light brown crystals 

(EtOH) c 
mp; 244. 0-244. 5*C |l 


:alc: C,63.l3^"°i%2; M, 16.01 
'•ound: C.63.31; H,6.29; W,16.04 
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Table 75 







R 


Properties 
(r eerys t al li xa tioo 
solvent) 


Elemental analysis 


Ex. 15 


SO^ 


iso-Pr 


colorless needle-Xike 
crystals 

(CHjOI-BtOH) 
n©: 265. 5-266. O'C 


calc . : C,^^^!^H, V. 7^f 16 . 95 
Foxmd: C, 60.76; B,5.62; H,16.78 


Ex. 16 


SO^ 


iso-Bu 


ligbt brown crystals 
(CH,Cl,-MeOR) 
Wt 232. 0-234. 0*C 


calc: C, 62.39; .B,5.9S; N,16.54 
Pound: C, 62.57; B,5.95; Krl6.35 


Ex. 17 




iso-Pen 


colorless crystals 

(CMP-HjO) 
sip; 249. 5-253. 5*C 


Calc: C,63.lS^',^^%2; M.16.01 
Poxmd: C,62.92f B,6.38; N,I5.87 


Ex. 18 




r-<l 


light yellow needle-like 
cxystals 
(UeOH) 
bd: 245.5-248.5*0 


Calc: C,62.68;*Bfi%0; H,16.61 
Found V C, 62.52; B,5.33; M.16.50 


Ex. 19 


SOJNH, 




colorless crystals 

(£I1F-B,0) 
wp: 286. 5-287. O^C 


Calc: Ct92.4i; n^j./u; n^xe.uo 
Found: C,52.38; R.3.66; N,15.87 


Ex. 20 




CH,CH,CP, 


light brown crystals 
(ISIP-H,0) 
bp: 248. 5-249. 0*C 


Calc: C,54!l2r'B!'4!35; N.15.11 
Pound: C.54.13; B«4.49; N,14;91 


Ex. 21 


SOW 


CH,OH 


faint yellow crystals 
{EtOH-H,0} 
jbd: 256. 0-258. 0*C 


C,AftO»S-l/3H,0 
Calc: C, 56.56; 3,4.91; N,17.36 
Found: C, 56.87; B,4.66; N,17.55 


Ex. 22 


sow 


CHjOMe 


colorless crystals 

(EMF) 
so: 248.0-249.0*C 


C^^,0,S 
Calc: C,58.38j B,5.14; H,X7.02 
Found: C,58.50; B,5.03; H,16.76 


Ex. 23 


sojm. 


^ C!I,0£t 


coloO-ess crystals 

(DHP-R,0) 
tapi 272. 5-274. 5*C 


C,AjN,O.S 
Calc: C,59.28; B,5.45; M.16.46 
Found: C,59.07r B,5.36; N,16.1€ 


Ex. 24 


SO.,NHMe 


H 


colorless crystals 

(DMF-H,0) 
np: 244. 0-245. 0*C 


C,-H,;i,O.S 
Calc: C, 59. 837 B,5.02; M.18.36 
Pound: C,59.83f B,4.94; N.18.27 


Ex. 25 


SCNHMe 


H« 


colorless crystals 

(DKP-B,0) 
njp: 259. 5-260. 5*C 


Calc: C,60.747b,5.35; N,17.71 
Found: C, 60.88? H,5.33; N,17.43 


Ex. 26 


SO^NRMe 


£t 


colorless crystals 

(DMF) 
hid: 262. 0-264. O'C 


C„H^,0,S 
Calc: C, 61.59; H,5.66; M,17,10 
Found: C, 61.69; B,5.65; N,16.86 
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Table T7 




Ex. 32 



CH,OH 



Ex. 33 



Ex. 34 



CH,OH 



CHjOH 



Et 



n-Bu 



Ex. 35 



CHjOH 



Ex. 36 



CHjOH 



CH,OEt 



Ex. 37 



NUMa 



faint brown crystals 
mp; 231.0.232 n^r 



Calc: C, 62. 39; H,^. 55. » Iff %A 
Found: C,62.3fi; Trj';?: 5'?^'^^ 

Calc : C,63.SW.''^22; N,16.01 
Found: C.63.04 , H.6.25; g. ll.Si 

C,53.09; H,5.20; N,15.18 



colorless crystals 

(EMF-H,0) 
»np; 239.0.240.5* 



Calc.r 
Foundi 



C,63.^f^,^i%S; 
C,63.44; H>5.79r 



Na€.08 
N,15.95 



lAglit brown crystals 
(EtOB) 
ng>; 22 3.0.225 .S'r 

Colnr'iMBa " m" 



— ^•'^ -^♦j.j i- 

colorless crystals 
(MeOH) 

_ Htp: 215.5>217.Q'»r 



light brovn crystals 
(MeOH) 
mpt 289. 0-289. S°P 



brown prism 
, crystals 

(MeOH) 
vtp: ^89.o:c/ 
decomposed 



colorless crystals 
(EtOH) 
241. 0-242. Q*P 



Ex. 38 



KHMs 



Me 



colorless crystals 

(AcOEt) 
nip: 229. 5^230. S'C 



colorless crystals 
(CHjCN-EtOH) 
_ wp; 228. 0-229. Q'P 



Calc: 
Found: 



C,59.98; H ,5.7Sr N.15.78 



Calc.: 
Found: 



n'li'lV "'5.70; N,17.60 
_ C>71. 84; H,5.48; N,17.36 



Calc.i 
Found: 



C.72.81; H,6.40; N,l€.17 
C>72.94; H,6.44; N,16.17 



Calc; 
Found: 



CyH,^,O.HCl 
C, 67.22? H, 6.62; 
C> 66.99; H, 6.89; 



N,13.63 
N,13.62 



CA.N.O.HCl.l/2H,0 
calc : C.^S.IO; 6.27? N. 13 .41 
Found: C.66.25j H,6.06; 11,13.55 



Calc. 

Found; 



^ ^C^^.0,.HC1 
0,63.99; H,6.10; N,13.57 
C,64.13; H,6.10; N,13.37 



Calc: 
Found: 



C,59 
C, 59.57 



83; H,5.02; 



H,4.94; 



N,18.36 
N,18.20 



Calc: C, 60.74^ H'°g^35; N,17.71 
Found: C,60.77; H,5.34r N.'i7.47 
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Tahle 78 










Properties 
( r eery s tall 1 zation 
solvent) 


Slcnental analysis 


Ex. 39 


NRKS 


Et 


colorless prism 
crystals 
(MeOB) 
np: 180.5-181.5*^ 


CoH^O^ HCl . 3 /2H,0 
Calc: C,53.33f B,5.75f N,14.81 
Found: C,53*39; B,5.72; H,14.B2 


Ex. 40 


NBMS 


n-Pr 


light brown crystals 
(iso-PrOR) 
np: 250. 5-253. 5»C 


C^,0,S.HC1 
Calc: C,57.44; H,5.70; N,15.22 
Pound: C, 57.18; He5.63; M,14.99 


Ex. 41 


HHHS 


n-Bu 


light brown crystals 
(MeOH) 
BD! 250. 5-253. 5»C 


C,AtN,0,S.HC1 
Calc: C.58.28; B,5.95; H,14.77 
Found: C»58.25; B,5.85; Ka4.79 


Ex. 42 


NHMs 




colorless crystals 

dteOK) 
mp: 235. 0-235. 5*C 


C,AA0,S-HC1 
Calc: C,58.53; 8^5.55; N,14.B4 
Pounds C,58. 44; B.5.41; H,14.82 


Ex. 43 


NHMs 


CH,OEt 


faint brown crystals 
(EtOH) 
bp: 218, 0-220. 0*C 


Calc: C, 60.12; H,5.73j K,15.93 
Pound: C,59.85; B,5.63; N.15.69 


Ex. 44 


MHT8 


R 


light brown crystals 
(DHP-H,0) 
mp: 236i5-237.5«C 


Calc: C,65.6*^^*?l%7; K.15.3X 
Pound: C65.44r B,4.92; H^lS.ll 


Ex, 45 


NHAC 


H 


colorless crystals 

(CK,Cl,-MeOR) 
mp: 247. 0-248. 0*0 


Calc: C,68^f;^H%*^lj N,20.01 
Found: C, 68.59; H,5.43; N,20.00 


Ex. 46 


NHAC 


Me 


colorless crystals 
(EtOH-H,0) 
mpt i290*C, 
decomooaed 


C^HpN,0-HCl 
calc: CSsTVr? H»5.60; M,17.69 
Found: C,63.61; B,5.64; H,17.78 


Ex. 47 


NHAc 


Et 


colorless crystals 
(He0H-H,O) . 

mpi 293. 5-294. 5*C, 
decomposed 


CaH^.O-BCl 
Calc: C,64.46f B,5.90; N,17.08 
Found: C. 64.52; 8,6.03; N,17.06 


Ex. 48 


NHAC 


n-Bu 


colorless crystals 
(CH,Cl,-MeOH) 
mp: ^00»C 


C„H^,O.HCl 
Calc: C, 65.82; H,6.58; N,15.89 
Found: C,65.63; H,6.44; N,15.99 


Ex. 49 


NBn, 


n-Bu 


colorless crystals 

(AcOEt) 
mp: 177. 0-178. 0*C 


C,^^ 

Calc: CSO.ll'; H.6.91f N,12.98 
Found: C,79.93; H,6.85; H,12.75 


Ex. 50 


CHM«NKAC 


Et 


colorless crystals 

(MeOH) 
mp: 154. 0-155. 5*C 


C„H^,0 -1/28,0 
Calc: C,70.22; H, 6.87; K,JL7.06 
Found: C,70.46; 8,6.78; 8,17.05 



Example 51 

4 - [ 2 - ( 4 -amino- 2 -me thyl - IH- imidazo [ 4 , 5 - c ] quino 1 in- 1 - 
yl ) ethyl ] benzyl alcohol 

( 1 ) 4 - [ 2 - ( 4 -chloro-2-me thyl-lH-imidazo [ 4 , 5-c] guinolin-1- 
yl) ethyl] benzyl alcohol 

To 2.57 g of 4- [2- [ (3-amino-2-chloroquinolin-4- 
yl)aminoJethylJbenzyl alcohol there was added 7.2 ml of triethyl 
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orthoacetate. and the naxture was stirred at 120-140-C for 2« 
hours. After adding n-hexane to ^h- . " i« C for 28 

removing it by decantat^ v "'^'^tion mixture and 

•s ac ay aecantation, the residue was rst,yA** j 
chromatooraDhv r.:ni^, , """^ P'^ified by column 

(2) 4-f7 o , ^ yellow crystals. 

^i)eL:i^-CTit:r^^ 

c]auiri'''? ^ °' '-^'-'*-=^<'"-2-methyl-iH-imidazo[4 5- 
c)gu.noUn-i-yi,ethyljbenzyl alcohol there were a^ed o 
potassium hydroxide and 4.02 g of phenol, ^71^1^:^:^:' 
stxrred at 120»c for S hours. After adding water and a 10% 
sodxum hydroxide aqueous solution to the reaction mixture to 

ixt: tit "^"^^^"^ ^''-'^^ was™ 

extraction. The methylene chloride layer was washed first with 

:a a:°d ~ th^ with 

Illel IT^'. ^^-^rin,, the solvent was 

01™-'"°-,"'°° ^ °' '-f2-'2-n.ethyl-4-phenoxy-lH-imidazo[4,5- 
c]c^.noUn-l-yl)ethyl,benzyl alcohol there was added I 52 g of 
-monxum acetate, and th6 mixture was stirred at 140-c for 6 
hours After the reaction, a 10. sodium hydroxide aqueous 
so utxon was added to adjust the li^id to pH 8. and^en 
extraction was performed with a mixed solution of methylene 
chlorxde and methanol (10:1). The organic layer was 
concentrated under reduced pressure, 3.8 ml of methanol and 0.2 
•nl Of a 2 sodium hydroxide aeneous solution were added to th! 
resxdue, and the mixture was stirred at SO'C for one hour." The 
reaction solution was stirred on ice to obtain 0.26 g of 
crystals. Recrystallization from ethanol yielded colorless : 
crystals with a melting point of 236.0-237.0»C. 
Elemental analysis: C„H^,o 
calculated: C. 72.27, H, 6.06; N. 16.86 
Found: C, 72.05; H, 6.07, N, 16.64 

The compounds for Exani,les 52-79 listed in Tables 19 to 84 
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Were obtained by the same method as Exazsple 1. 



Table 79 










Proper ties 
(recrvB taXli.zati.an 
solvent) 


Elemental analysis 


£x. 52 


SOW 


a 


light brown crystals 
(DMP-H,0) 
hid: 292. 5-294. 0*C 


Calc: C.^i^fi?'H,V.7^; H, 18.74 
Found: C,57.73; B,5.48; N,18.49 


Ex. 53 


SOW 


Ma 


colozless crystals 

(MeOB) 
np; 261. 5-263. O'C 


CAiN.O^-3/41LO 
Calc: C,57.19j H,6.19; H,17.55 
Pound: C,57.39; H,5.95; H,17.27 


Ex. 54 


SO^ 


Bt 


colorless crystals 

(MeOH) 
woi 281. 0^283. O'C 


C„H_N,0,S.1/2H,0 
Calc: C,58.e0; B,6.41; N,17.14 
Found: C,58.59; H/6.15; N. 17.17 


Ex. 55 




n-Bu 


light brown crystals 
(EtOB) 
op: 240. 0-241. 0*C 


C,^,0,S 
Calc: C,61.60; H,6.B4; H,16.38 
Pound: C, 61.52; H,6.85; N,16.17 


Ex. 56 




CSUOEt 


light brown plate 
crystals 
(EtOB) 
Btp: 254. 5-256. 0»C 


qH^,OS 
Calc: C,58.7i; H,6.34; N,16.30 
Found: Cr59.02; B,6.43; N,16.16 


Ex. 57 


^OH 


R 


colorless crystals 

(EtOH) 
wp: 223. 5-225. O'C 


Calc: C,70.78? H,6.88; M,17.38 
Found: C,70.90; H,6.84; N,17.30 


Ex. 58 


CHjOH 


He 


light brown crystals 
(iso-PrOH) 
flip: 230. 0-231. 0»C 


C^^,0 

Calc: C, 71.40; B,7.19; N,16.65 
Found: C,71.31; H,7,37; N,16.40 


Ex. 59 


C3I,0R 


Et 


colorless crystals 
(BtOH) 
no: 222.5-224*.5 


calc: C,71.9r; H,7.48; H.15.99 
Found: C.71.70J B.7.48: H.16.05 
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TaihXm 80 





R* 




Properties 
(racryatallixation 
golventi 


Elemental analysis 


Ex. 


60 


CHjOH 




light brown czystals 

irSF) 
gp; 231.S>232.5*C 


CBlc: C,73.3'?fH!*7.50f N,14.0e 
Found: C,73.34; H.7.60- M lA 70 


Ex. 


61 


NHMS 


R 


light brown crystals 
(HeOa) 
^ 271. 5-274, 0»c 


^ , yims-Hcia/4H,o 

Calc: C,53.51; H,5.79;Vl6.42 
Found: C. 53.64: H 5 aft> u iic m 


Ex. 


62 


NHMs 


He 


ilffht. brown crystals 
(HeOR) 
HID: 292.0-29') n*r 


CLi^0,S.2HCl 
Calc: C,50.85; H,5.76; N,14.82 
Found? ^ m nn - vr k o*c. 


Ex. 


63 


NHHS 


Et 


light brown czystala 
(iso-PrOH) 
up; 202. 5*204. 0*C 


Calc: C,60.9d; H,$.58? N,16.94 
Found: C,60.96; H,6.46; K,16^80 


Ex. 


64 


NHMs 


n-Bu 


colorless crystals 

(EtOH) 
ni>: 275. 0-276. 5*C 


Calc: C,53.69; H,6.46; M,13.61 
Found: C,53.86; H,6.36; H,13.49 


Ex. 


65 


NHMs 


CH^OSt 


light brown needle- 
like crystals 
(EtOR) 
V9i 296. 0-297. ©•C 


C,A,N,0,S-HC1 
Calc: C,55.05; H,6.30; N,14.59 
Found: C,55.01; H,6.27; N,ll.42 


Ex. 


66 


MHAC 


B 


light brown crystals 
(laiP) 
mp: 294. 0-295. S'C 


C,A^,0-HC1.1/4IL0 
Calc: C,61.53; H,6.33f N,17.94 
Found: C, 61.46; H,6.33; N,18.04 


Ex. 


67 


NHAc 


Me 


light brown crystals 
(rap) 
mp: 236.0-237.0*C 


C^^,0-l/4H,O 
Calc: C,68.54? H,6.99? N,19.03 
Found: C,68.76; H,7.00; N,18.76 


Ex. 


68 


muc 


Bt 


light brown crystals 
^ (MeOH-HjO) 
wpt 134. 0-135. 5*C 


Calc: C,66^?^^H.?!39f N, 17.71 
Found: C, 66.67; H,7.59? N»17.43 


Ex. 


69 


NHAc 


n-Bu 


light brown crystals 
(MeOH) 
mo: ^OG"C 


C„H N,O.HCl.l/2H,0 
Calc: C,63.91; H,7.38; N,15.53 
Found: C,64.07; H,7.17; M,15.70 


Ex. 


70 


CBMeNKAc 


H 


colorless crystals 

(EtOH) 
tap: 253. 0-254. 0*C, 
decomposed 


CjiK^,0-HCl 
Calc: C,63.83; a,6.B2; N>16.93 
Found: C,63.53; H,6.89; N,16.86 



- 106 - 



TBhlm 81 






Properties 


E3C. 71 


faroim liqaid 

NHR epectxuB ^(CDCly) ppm: 1.20(3B, J«7Bs)» 1.80- 
2.00(4H, m). 2.80-3.15(6R, n) , 3.'01(3H, 0), 3.5K2B, q, 
J»7Rz). 4.36(2B, 8), 4.49(2B, J«7.5Bz), 4.52(2B, m) , 
5.39(2R, 6.66(2H, d, J»8.5Hz}, 6.69(2B, dr 
J«8.5HZ), 7.12-7.40(5B, m) 

ZR spectrum V(liq) cm*: 3320. 3180 
Mass spectrum m/x: 469 (M*) 



Table 82 



operties Elemental 
stallization 

olvent) — 

ellow crystals C,Ai 









Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ex. 72 


o-sojm. 


H 


light yellow crystals 
(EBff-II.0) 
mp: 273. 0-274. 0»C 


Calc: 0,58.84; B,4.66; R.19.06 
Pound: 0,58.62; B.4.51; N,18.B5 


Ex. 73 




H 


light brown crystals 
(DMF-H,0) • 
mp: 25B. 5-260. 0*C 


Calc: C,58.84; H,4.66; M,19.06 
Found: C,58.56; B,4.47; N,19.12 


Ex. 74 




Me 


colorless crystals 

(EtOH) 
mpj 257. 0-257. 5»C 


Calc: C,59.^^*'b?I%2; N,18.36 
Pound: C,59.53; H,4.79; N,18.16 


Ex. 75 


p-sow 


GMe 


light brown needle- 
liXe crystals 
(DMF-H,0) 
mo: 277. 0-278. 0*C 


c,AAo,s 

Calc: 0,57.42; 8,4.82; N,17.62 
Pound: 0,57.08; B,4.66| N,17.47 


Ex. 76 


p-SO^ 


CI 


light brown crystals 
(EtOH) 
np: 277.0-278.0*0 


Calc . : c'fi'?2lfi,'i!i5fnAS .50 
Pound: 0,51.42; H,4.19; N,16.22 
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Table 83 





Properties 
( recrys tAllixatioa 
•olvenk^ 


Elemental analysis 


Ex. 77 


colorless crystals 

(BtOB) 
no: 238.0«239.0»c 


C„Hj^,0,S, 
Calc: C,51.46; H,4.'05; N,18.75 
Pound; C>51.25; H,3.91; W,18.47 



Table 84 



-O- 






n 


Properties 
( r ecrys talliza tion 
solvent) 


Elemental analysis 


Ex. 78 


1 


light brovn crystals 
mp: 297. 0-299. 5*C 


Calc: C,57.^1f H,4.32; N.19.69 
Found; C,57.19? H,4.07; 19,40 


Ex. 79 


3 


light brown crystals 
(nMF-H,0) 
htd: 289. 5-290. 5*C 


C.AJL0,S.1/6H,0 
Calc: C,59.3ff; H,5.07; N,18.22 
Found: C,59.47; H,4.85? N,18.02 



Example 80 

[ 4 - [ 2 - ( 4 -ainino-2-e thoxyinet±yl-lH-imida20 [4 , S-c J quinolin-1- 
yl ) e thyl] phenyl] ace tamide 

A suspension of 2.20 g of N- [4- [2- (4-diben2ylainino-2- 
ethoxymethyl-lHrimidazo [4, 5-c] quinolin-l-yl) ethyl] phenyl] - 
acetamide, 4.00 g of Perlman's reagent and 14.28 g of ammonium 
formate in 70 ml of methanol was refluxed for 53 hours. The 
catalyst was filtered off, and the solvent was distilled off 
under reduced pressure. Water and saturated saline were added 
to the residue and extraction was performed with methylene 
chloride. After dewatering the extract, the solvent was 
distilled off under reduced pressure. The obtained residue was 
washed with isopropyl ether to obtain 1.24 g of colorless 
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Crystals. Recrys tall izat ion from isopropanol yielded colorless 
crystals with a melting point of 207 .0-208. 0'C. 
Elemental analysis: C^H^,0,»1/2H,0 
Calculated: C, 66.97; H, 6.35; N, 16.98 
Found: C, 66.90; H, 6.28; N, 16.81 

The compounds for Examples 81-84 listed in Tables 85 to 87 
were obtained by the same method as ExaII^^le 80* 

Table 65 






R* 




r' 


Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ex. 81 


CHHeOH 


CH,OBt 


H 


colorless crystals 

(EtOH) 
niD: 231.5-232.0*0 


Calc: C,70.7?f'f'6'.71; N,14.35 
Found: C»70.66; H,6.74; N,1A.33 


Ex. 82 




R 


Me 


ligbt yellow 
crystals 
(AcOEt) 
wpi 188. 5-189. 0*C 


C„H^,O.S 
Calc: C, 66.23; B,5.34; n,14.85 
Pound: C,66.01; B,5.35; N,14.72 



Table 86 










Properties 
(recrys tallization 
solvent) 


Elemental analysis 


Ex. 83 




CH,OEt 


colorless crystals 
(MeOH) 
apt 2300*C 


cyyf,o,.HCi 

Calc: 0,62.22; H,6.81; H,I5.77 
Found: C,62.00; H,6.87f K,15.74 



Table 87 
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(r«cacy»taUixatioa 


Bleaental analyaia 


£x. 84 


cuiorless ezystala " 

(MeOB) 
B©5 275. 0-275. 5V 


Calc.: C,5irfi'rH',5^.5y, H.19.43 
Pound; C,56.72r H,3.36i Vl[l9 ^i 



Example 85 

l-[2H4-andnophenyl)el±yl].iH-ixnida2o[4,5-c]quinoU^^^ 
amine -hydrochloride 

TO 8.00 g of N-[4-[2-(4-a»ino-lH-inddazoI4.5-c]qui„olin-l- 
yDethylJphenylJacetamide there was added 40 ml of 2 N 
hydrochloric acid, and the-ndxture was stirred at 120-C for one 
hour. After the reaction, a 10% sodium hydroxide agueous 
solution was added to adjust the liquid to pH 7, and then the 
precipitated crystals were filtered off an^ purified by column 
chromatography (silica gel, methylene chloride/methanol (20:1)] 
after which ethanolic hydrogen chloride was added and the 
precipitated crystals were filtered off to obtain 3.50 g of 
colorless crystals. Recrystallization from a mixed solution of 
methanol and water yielded colorless crystals with a melting 
point of 275. 0-283. O'C. 
Elemental analysis: C.A^,.2HC1 .1/4H,0 
Calculated: C. 56.78; H.'s. 16; N, .18.39 
Found: C, 56.78; H, 5.11; N, 18^22 

The compounds for Examples 86-104 listed in Tables 88 and 89 
were obtained by the same method as Exani>le 85. 
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Tsble 88 









Propertiaa 
( reczys talllsation 
solvent) 


Elenwntal analysis 


Ex. 86 


NH, 


Me 


liyht brown crystals 
(TRF) 
np: 235.0-236.0*0 


Calc: C,71.90; H,6.03; H,22.07 
Pound: ^71.89; H,6.24; M,21.Bl 


Ex. 87 


NH, 


Bt 


faint brown crystals 
(MeGB-B,0) 
m>: 203.0-203.0% 


Calc: C,72.487"^<!.39; K,21.13 
Found: C,72.64; H,6.33; N»30.95 


Ex. 88 


NHj 


D-Bu 


faint Inrowa crystals 
(AcOEt) 
wp: 187. 0-188. 0»C 


Calc: C,73.51; H,7.01; H,19.48 
Found: C,73.78| H,6.93; K. 19.34 


Ex. 89 


NH, 


caoEt 


colorless crystals 

(iso-PrOH) 
D^: 208.P-208.5*C 


Calc: CBS.rSf^fsAl; N,19.38 
Found: C^69.85; R, 6.40; N, 19.38 


Ex. 90 


NHMe 


B 


colorless crystals 

(IteQB) 
np: 245. 0-246. 0*C 


^ Cj^,>'i-2HCl-5/4H,0 
Calc: C,5&.28; B,5.74; fl,l€.9B 
Found: C,55.39; R»5.52; N,16.98 


Ex. 91 


NHMe 


Me 


light bruwn crystals 
(BtOR) 
mpr 275. 0-276. 5*C 


C^N,.2BC1 0/211,0 
Calc: C,55.69; H,6.08; N,16.24 
Found: 0*55.76; R,6.20; 16.09 


Ex. 92 


MHHe 


Et 


light brown crystals 
(BtOH) 
WDi 271. 0-273. Ot 


C,A,N,.2HC1.H,0 
Calc: C,57.B0; R,6.24; N*16.05 
Found: C,57.80; H,6.15; N, 15.95 


Ex. 93 


NHMe 


n-Bu 


light grayish brown 
crystals 
(BtOH) 
Bp: 173. 0-175. O'C, 
decoinposed 


C,AA»i-3HCl-l/4H,0 
Calc: C^36.68; H,6.30; N,14.37 
Found: C,56.97; B,6.59; N,14.0B 


Ex. 94 


NHMe 


OLOEt 


colorless crystals 

(AcOEt) 
mo: 156. 0-156. 5*C 


Calc: C, 70.3^^^^*6.71; N, 18.65 
Found: C, 70.29; H,6.44; N,ie.49 
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Table 89 



-Ow/ 









Properties 
( recrye tellixa tion 
eolvent) 


Elemental analysis 


Ex. 95 


MB, 


R 


light brown crystalA 
CHeOH) 
no: 264. 6-265. 0*C 


Calc: C,56.85; H,6.10? K,18.41 
Pound: C,56.93; H,6.10; >I,18.42 


£x. 96 




He 


light brofwn cryetals 
(AcOEt) 
oip: 192. 0-193. 0*C 


Calc. t C. 71.00* H 7 51 . M ^1 "10 
roundr C,70.98; H,7.34; N,21.49 


Ex. 97 


MH, 


Et 


faint yellow crystals 
(EtOH) 
np: ^B5*C 
, deeonpoaed 


Calc: C,55.75; H, 6 .90? M,16.25 
Found • C so* n c ai. •%» 
rvuaa, H,o.Bl; N,16.29 


Ex. 98 




n-Bu 


light yellow crystals 
(iso-PrOH) 
mpi 245. 0-252. 0»C, 
decoBPoaed 


^^^*3/4^0 
Calc: C,58.73; H,7.28; H,15.57 
Pound C, 58.51; H,7.20; N,15.38 


Ex. 99 


NH, 


CR^OEt 


colorless crystals 

CEtOH) 
BP; 259. 0-260. 0'C 


C,,H^,0-2HC1 
Calc: C.57.53; H,6.67; N,15.98 
Potmd: C,57.52; H,6.80; N,15.83 


Ex. 100 


NHHe 


B 


light brown crystals 
(EtOR) 
mt 224. 5-225. 5'C 


C.^.2HC1.H,0 
Calc: 0,55.34; H,6.60; K,16.98 
Pound: 0,55.17; R,6.56; N,17.13 


Ex. 101 


NHMe 


He 


light brown crystals 
(EtOH) 
OTP: 284.0-285.0*0 


C,AA-2HC1.7/2H.O 
Calc: 0,50.96; H,7. 27;* N,14. 86 
Pound: 0,50.89; H,7.20; N,14.79 


Ex. 102 


NHMe 


Et 


brown crystals 
(EtOH) 
mp: 274. 0-285. 0*C, 
" decoiBooaed 


C H^,.2H01OH,0 
Calc: 0,52.94; H,7.40; N,14.70 
Found: 0,52.71; H,7.21; N,14.69 


Ex. 103 


MHMe 


n*Bu 


colorless crystals 

(EtOH)^ 
np: 161. 0-163. 5'C, 
decomposed 


C^,N,OHC1.5/4ILO 
Calc: 0,54.23; H,7.22; N,13.75 
Found: 0,54.28; H,7.40; N,13.83 


Ex. 104 


CHMeNH, 


H 


light brown crystals 
(EtOH) 
mp: 207. 0-210. 0*C, 


C„HJ«,.2H01.HJO 
Calc: 0,56.^4; B,6.86; N,16.43 
Found: C,56.38; H,6.78; N,X6.39 



Example 105 

1- [2- (4-aminophenyl) ethyl J -2-n-butyl-lH-imidazo*[4, 5-cl guinoline' 
4 -amine 

A suspension of 18.8 g of 1- [2- [4- (dibenzylainino)phenyl] 
ethyl].2-n-butyl-lH-imida2o[4,5-c]quinoline-4-amine, 3.76 g of 
Perlman's reagent, 33.0 g of ammonium formate and 600 ml of 
methanol was refluxed for 7 hours. The catalyst was filtered 
off and the solvent was distilled off. Water was added to the 
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6btained residue, the liquid was adjusted to pH 9 with a 10% 
sodium hydroxide aqueous solution, and extraction was performed 
with methylene chloride. After washing the extract with water 
and dewatering, the solvent was distilled off and the obtained 
residue was washed with ethyl acetate and recrystallized from 
isopropanol to obtain colorless crystals with a melting point of 
191. 0-192. 0*C. . 
Elemental analysis: C^jH^N, 
Calculated: C, 73.51; H, 7.01; N, 19.48 ' 
Foxind: C, 73.41; H, 6.90; N, 19.22 

The contpound for Example 106 listed in Table 90 was obtained 
by the same method* as Example 105. 



TttbXc 90 









Properties 
(recxys tallixatian 
solvent ) 


Elemental analysis 


Ex. 106 


NHMe 


CH,OEt 


light brown crystals 
(AcOEt) 
np: 127. 0*128. 5*0 


Calc: C,69.63Mi!'7.70j N»18.45 
round: C,69.67; H»7.69j N,18.17 



Example 107 

1- [2 - (4-aminophenyl) ethyl] -1, 6, 7 , 8-tetrahydrocyclopenta[bl 
imidazo [4, 5-d]pyridine.~4-amine -hydrochloride 

A mixture p£ 0.81 g of N,N-dibenzyl-l- [2- [4- 
(dibe^zylamino)phenyl] ethyl] -1,6,7, 8-tetrahydrocyclopenta[bl 
imidazo[4,5-dlpyridine-4-amine, 0.16 g of Perlman's reagent, 
1.56 g of ammonium formate and 40 ml of methanol was refluxed 
for 30.5 hours. The catalyst was filtered off, and the solvent 
was distilled off. Water was added to the residue, the liquid 
was adjusted to pH 9 with a 10% potassium carbonate aqueous 
solution, and methylene chloride was added. The precipitated 
crystals were filtered off, and after separating off the 
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methylene chloride layer, the aqueous layer was further 
extracted with methylene chloride. The methylene chloride layer 
was dewatered, and then the solvent was distilled off to obtain 
colorless crystals. These were combined with the previous 
crystals and a conunon method was used to obtain 0.41 g of 
colorless crystals as a hydrochloride. Hecrystallization from 
methanol yielded colorless crystals with a melting point of 
259. 0-260. O^^C {decomposed). 
Elemental analysis: Cj,Hj^,-2HCl 
Calculated: C, 55.74; H, 5.78; N, 19.12 
Found: C, 55.76; H, 5.89; N, 19.07 

The compounds for Exan^les 108-109 listed in Table 91 were 
obtained hy the same method as Example 107. 

Table 91 








Properties 
(recrystallization solvent) 


Elemental analysis 


Ex. 108 


Et 


light yellovisb brown 
c^^ystals 
(BtOB) 
mp: 266.0-268.0*0, ' 
decomposed ' 


C,JLiN,-2HCl • l/3EtOH-H,0 
Calc: C,55.23f H,6.83; N,16.37 
Pound: C,55.24; H,6.84; N,16.57 


Ex. 109 


CH,OEt 


light brown crystals 
(EtOH) 
mp: 250. 5-251. 5*C, 


Calc: cTse.Ol? H,6.46; N.16.33 
Found: C, 56. 23; B,6.31; N,16.0B 



Example 110 

1- [2 - (4-ureidophenyl) ethyl] -IH-imidazo [4 , 5-c]quinoline-4-amine 
After dissolving 800 mg of 1- [2- {4-aminophenyl) ethyl] -IH- 
imidazol4, 5-c]quinoline-4-amine in a mixed solution of 8 ml of 
acetic acid and 4.8 ml of water, a solution of 400 mg of sodium 
cyanate in 4.8 ml of water was added while stirring at room 
temperature, and stirring at room temperature was continued for 
2 hours. After adding a 10% sodium hydroxide aqueous solution 
to the reaction solution to adjust the liquid to pH 9 and 
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filtering off the crystals, they were washed with water to 
obtain 790 mg of crystals. Reciystallization from a mixed 
solution of ethaaol and water yielded faint brown crystals with 
a melting point of 300'C or higher. 
Elemental analysis: C^^^O 
Calculated: C, 65.88; H, 5.24; N, 24.26 
Found: C, 66.00; H, 5.14; 24.07 

Example 111 

1- [2- [4- (N* -methyl thioureido) phenyl] ethyl] -IH-imidazo [4,5- 
c ] quinol ine- 4 -amine 

To 800 mg of l-[2-(4-aminqphenyl)ethyl]-lH-imidazo[4,5- 
c]quinoline-4 -amine there were added 24 ml of meth a nol and 0.60 
ml of methyl isothiocyanate, and the mixture was stirred at 40*C 
for 15 hours. After cooling the reaction solution, the 
precipitated crystals were filtered off to obtain 770 mg of 
crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
220. 0-221. 5**C. 
Elemental analysis: CjgH^NjS 
Calculated: C, 63.81;' H, 5.35; N, 22.32 
Found: C, 63.60; H, 5.13; N, 22.05 

Example 112 

1- [ 2- ( 4-acetylphenyl ) ethyl] -IH-imidazo [4 , 5-c] quinoline-4-amine 

To 3.89 g of 2- [4- [2- (4-phenoxy-lH-imidazo[4, 5-clquinolin- 
l-yl)ethyl]phenylr2-methyl-l, 3-dioxplane there was added 33.2 g 
of ammonium acetate, and the mixture was stirred at 140'C for 3 
hours. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then the 
precipitated crystals were filtered off and washed with water to 
obtain 2.83 g of light brown crystals. Recrystallization from a 
mixed solution of methylene chloride and methanol yielded 
colorless crystals with a melting point of 267. 0-269. 0'C. 
Elemental analysis: C^^H^^^O 
Calculated: C, 72.71; H, 5.49; N, 16.96 
Found: C, 72.41; H, 5.34; N, 16.70 
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Example 113 

1 [ 2 - [ 4 - ( 1-hydroxyixainoe thyl ) phenyl ) ethyl 1 -IH-imidazo [4,5- 
c] quinoline-4 -amine 

To 1.63 g of l-[2-(4-acetylphenyl)ethyl]-lH-imidazo[4,5- 
c]quinoline-4-ainine there were added 0.38 g of hydroxylamine 
hydrochloride, 1.34 g of sodiiom acetate -311,0 and 16 ml of ethanol, 
and the mixture was refluxed for 2 hours. After concentrating 
the reaction solution under reduced presfe\ire, water was added 
and the precipitated crystals were filtered off to obtain 1.47 g 
of crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
269. 0-270. 5^C. 
Elemental analysis: C^fi^fi 
Calculated: C, 69.55; H, 5.54; N, 20.28 
Found: C, 69.34; H, 5.54; N, 20.11 

Example 114 

1- [2- [4- (l-aminoethyl)phenyl] ethyl] -IH-imidazo 14, 5-clquinoline- 
4-amine 

To 500 mg of 1- [2- [4- (1-hydroxyiminoethyl) phenyl) ethyl] -IH- 
imidazo(4,5-clquinoline-4-amine there were added 150 ml of 10% 
methanolic ammonia and 1-ml of Raney nickel, and the mixture was 
stirred under a hydrogen pressure of 5 atmospheres at 50"C for 80 
hours. After cooling the reaction solution, the solvent was^ 
filtered off and concentrated under reduced pressure to obtain 
300 mg of crystals. Recrystallization from ethanol yielded 
faint brown crystals with a melting point of 222 . 0-224 . 0**C.. 
Elemental analysis: C„H,iN, 
Calculated: C, 7i.48; H, 6.39; N, 21.13 
Found: C, 72.46; H, 6.39; N, 20.86 

Example 115 

Ethyl 4- [2- (4-amino-lH-imida2ol4, 5-c] quinolin-l-yl) ethyl] 
benzoate 

To 550 mg of 4- [2- (4-amino-lH-imidazo [4, 5-c] quinolin-l- 
yl) ethyl] benzoic acid there were added 28 ml of ethanol and 2.8 
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ml of concentrated sulfxiric acid, and the mixture was refluxed 
for 5 hours. After concentrating the reaction solution under 
reduced pressure, water and a 10% sodium hydroxide aqueous 
solution were added to adjust the liquid to pH 9, and the 
precipitated crystals were filtered off to obtain 550 mg of 
light brbwn crystals. Recrystalli ration from methanol yielded 
light brown needle-like crystals with a melting point of 180.0- 
182. 0*C. 

Elemental analysis: C^HjjN^O, 

Calculated: C, 69.98? H, 5.59; 15.55 . 

Found: C, 69.98; H, 5.39; N, 15.62 

Experimental Example 1: Interferon a inductivity in human cells 

Table 1 shows interferon a indue tivi ties in human cells for 
the purpose of demonstrating the excellent ''effect of the 
compounds of the invention. The following compounds were used 
as the control agents. 

Control agent A: l-isobutyl-lH-imidazo[4, 5-c]quinoline-4-amine 
(common name: imiquimod) 

Control agent B: 1- (2-phenylethyl) -IH-imidazo [4, 5-c]quinoline-4- 
amine 

1. Preparation of blood cells for culturing 

Whole blood was collected by' venipuncture into a 50 ml 
centrifuge txibe containing 170 ul of Novo Heparin Injection 1000 
(Novo Nordisk A/S) . Peripheral blood monocytes (PBMCs) were 
prepared with a Leuco PREPTM (Becton Dickinson; Reorder No. 
2751) cell separation tube, and were cultured to a cell density 
of 1 X 106 cells/ml in RPM-1640 medium (Nissui Pharmaceuticals, 
KK.; Code 05918) containing 2 mM L--glutamine (LIFE TECHNOLOGIES; 
Cat. No. 25030-016) and a penicillin-streptomycin solution 
(final concentration: 100 U/ml penicillin, 100 ug/ml 
streptomycin, LIFE TECHNOLOGIES; Cat. No. 15145-014) to which 
10% fetal bovine serum (INTERGEN COMPANY; Cat. No. 1020-90) had 
been added. 

2. Preparation of compounds 
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The compounds were suspended to 1 mg/ml in 0,1 H 
hydrochloric acid and then solubilized by dilution with 
physiological saline. The compounds were tested in a 
concentration range of 0.03 ug/ml to 3.0 \xg/wl. 

3 . Incubation 

A 50 ul portion of the test confound solution or solvent was 
added to a 96-w*ell (flat-bottom) MicroTest III™ (Becton 
Dickinson; FALCON 3072) cell culturing plate, and 200 ul of the 
PMBC in the medium was added to each full well. The plate was 
covered with a plastic lid and incubated for two days at 37'C in 
a 5% carbon dioxide atmosphere. 

4 . Separation 

Following the incubation, the plate was coated with PLATE 
SEALER S (Coster Corporation; Cat. No. 3095) and then 
centrifuged at 2000 rpm (740xG, rotor; RS-96SA/6) in a Universal 
cooling centrifuge (KUBOTA 5800, manufactured by Kubota 
Laboratories) at 4''C for 5 minutes. The culture supematants 
were used as samples . 

5. Interferon a assay 

This was accomplished by enzyme immunoassay. Using a 
Cytoscreen^ human interferon a assay kit (BIOSOURCE; Cat. #ASY- 
05), a 96-well plate immobilizing mouse anti-human interferon a 
monoclonal antibodies (primary antibodies) was subjected to an 
antigen-antibody reaction to bind the interferon a in 100 pi of 
sample. Subsequent binding of rabbit anti-human interferon a 
polyclonal antibodies (secondary antibodies) was followed*'by 
binding of anti-rabbit antibodies labeled with peroxidase. 
Tetramethylbenzidine was used for coloration and the reaction 
was terminated. The absorbance at 450 nm was then measured with 
a Vmax kinetic microplate reader (Molecular Devices) . All of 
the results were obtained with the values e^^ressed in pg/ml 
based on an interferon a standard curve. The results are shown 
in Tables 92 and 93. 
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Table 93 



Cozi^und 
Example 9 


0.01 
12 

180 


Into 
I 

0.03 
43 
953 
966 

/40 


rferon a ix 
>oae concent 
0.10 

387 

682 

726 

860 

417 


iductivity ( 
x-ation <pg/ 

0.3 

818 
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570 
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208 
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P9/al) 

ml) 

I 

619 
314 
346 
337 
132 
156 


2 

313 
191 
161 
139 
86 
103 


Example 23 
Example 42 
Example 43 
Example 45 
Example 48 
Example 50 
Example 56 
Example 59 
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86 
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_ 
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3052 
668 
229 

73 

771 
358 
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67 
644 

620 


1556 
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/ 
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219 
879 
629 
759 
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35 
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960 
436 
288 
560 


Example 62 
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698 
731 


964 
785 


960 
734 


947 
849 


Example 64 


663 • 


796 


711 


649 


651 


606 


Exanole 65 




992 


607 


519 


419 




Example 67 


8840 


577 


268 


236 


112 
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664 


1014 


758 


569 


343 


217 


Example 70 
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459 
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778 


817 
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Example 85 


0 


639 


745 


628 


600 


598 
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469 
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123 


79 
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571 


763 
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Example 86 




459 


491 


607 


545 
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Table 93 





Interferon a indue tivity (pg/ml) 
Dose concentration (ug/ml) 




Compotxnd 


0.01 


0.03 


0.10 


0.3 


1 


3 


Example 89 




602 


493 


756 


768 




Example 94 




869 


875 


794 


771 


717 


Example 95 




786 


475 


765 


553 




Example 96 


1012 


1099 


1336 


1100 


794 


780 


Example 98 


854 


263 


341 


233 


190 






557 


347 


238 


230 


189 


155 


Example 101 


135 


463 


760 


764 


598 


457 


Example 106 


353 


553 


666 


659 


602 


576 


Example 107 






737 


336 


546 


381 


Control aQent A 




22 


29 


73 


50 


34 


Control agent B 




28 


62 


69 


68 


49 



The compoimds of the invention exhibited more excellent 
interferon a inductivity than the control agents, and are 
therefore highly useful for treatment of diseases caused by 
viruses, such as rheumatoid arthritis, warjis, hepatitis B, 
hepatitis C, etc. and for cancer and other neoplastic diseases. 
[Effect of the Invention] 

The compounds of the invention have excellent interferon 
inductivity and are therefore highly useful for treatment of 
diseases caused by viruses, such as rheumatoid arthritis, warts 
hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
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